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Total Attachments: 2

source=OWTLien#page1.tif

source=Oxygenator- Ex.Alist of patents#page1 tif 
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NOTICE OF ATTORNEYS’ LIEN IN PATENTS

NOTICE IS HEREBY GIVENthat the law firm of Schwegman, Lundberg & Woessner,

P.A. (“Law Firm”), with its principal place of business at 1600 TCF Tower, 121 South Eighth

Street, Minneapolis, Minnesota, duly authorized to practice as such in the State of Minnesota,

claims and holdsalien in andto all of the patents listed on Exhibit A, and all of the applications

and registrations associated therewith, together with all proceeds thereof, of Oxygenator Water

Technologies, Inc., a Minnesota corporation (“Client”), with its registered address at 1660 8

Hwy 100 #598, St Louis Park, MN 55416. Said lien is claimed for legal services rendered by

Law Firm to Client for representation of Client in proceedings involving and affecting the

ownership andtitle to the property upon whichthis lien is claimed for the reasonable and agreed

upon value of $257,609.80 of which the sum of $43,977.30 remains unpaid.
 

 
ERG & WOESSNER,P.A.

Shareholder

STATE OF MINNESOTA_)
) ss.

COUNTY OF HENNEPIN_)

d
On this23"- day of March, 2016, before me personally came Steven W. Lundberg, who

being duly sworn did depose and say that he is a shareholder of the Law Firm described in and
which executed the foregoing instrument.

NOTARYYhessaa(Q). Mabou

 

 

 
 
  
 

THERESA A. HATHAWAY
2 NOTARY PUBLIC - MINNESOTA:
: My Commission Expires

January 31, 2018
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MATTERTYPETITLECOUNTRY
Utility-DIVUtility-REISUtility-REISUtility-NPREG

FLOW-THROUGHOXYGERUnitedStatesofAmericaFLOW-THROUGHOXYGENDUnitedStatesofAmericaFLOW-THROUGHOXYGENDUnitedStatesofAmericaENHANCEDRESINREGENIUnitedStatesofAmerica
ExhibitA

APPLICATIONFILINGDATENUMBERJan31,200812/023,431Jan21,201514/601,340Sep28,201113/247,241Oct22,201213/657,311
STATUSIssuedTransferredIssuedPending

PATENTISSUEDATENUMBERMar2,20107,670,495Mar17,2015RE45,415

PRIORITYPUBLICATIONDATENUMBERFeb22,2002US2008-0179259A1
Sep28,2011Oct24,2011US-2013-0098819-A1

INVENTORSJamesAndrewSenkiwJamesAndrewSenkiwJamesAndrewSenkiwMarkRolfes
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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.

14/601,340 01/21/2015 James Andrew Senkiw 3406.005SUS2 1069

Carl rs. 1Pind

Carlson, Caspers, Vandenburgh, T.indquist &Loier
Schuman, PA JOHNSON,JERRYD
225 South 6th Street
Suite 4200 ART UNIT PAPER NUMBER

Minneapolis, MN 55402 3991

MAIL DATE DELIVERY MODE

10/05/2016 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)
14/601,340 SENKIW, JAMES ANDREW

Office Action Summary Examiner Art Unit AIA(First Inventorto File)
JERRY D. JOHNSON 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)X] Responsive to communication(s)filed on January 26, 2016.
(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)L) 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)L_] 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** cc) 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) | Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) oO Other:Paper No(s)/Mail Date 4) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160915

JA1999

OWTEx. 2119

Page 681 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 682 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 682 of 1333

Application/Control Number: 14/601,340 Page 2
Art Unit: 3991

The present application is being examined underthe pre-AJAfirst to invent provisions,

Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR 1.17(e), was filed in this application after final rejection. Since this application is

eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e)

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to

37 CFR 1.114. Applicant's submission filed on January 26, 2016 has been entered.

Reissue Applications

Forreissue 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.

This is a Request for Continued Examination (RCE), filed January 26, 2016, of

continuation reissue application 14/601,340 of U.S. Patent No. 7,670,495 (the ‘495 patent) which

issued from U.S. Patent Application No. 12/023,431 (the ‘431 application) with claims 1-12 on

March 2, 2010. The ‘495 patent was previously reissued as U.S. RE45,415 on March 17, 2015,

based on U.S. Application No. 13/247,241 (the ‘241 reissue application) filed September 28,

2011. The ‘495 patent is a division of U.S. Patent No. 7,396,441, (the ‘441 patent) which issued

from U.S. Application No. 10/732,326 (the '326 application) which is a continuation-in-part of

U.S. Patent No. 6,689,262 (the ‘262 patent).
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Application/Control Number: 14/601,340 Page 3
Art Unit: 3991

Notice

Tf the patent reissue application issues without any cross reference to the continuation

reissue application, amendmentto the parent reissue application to include a cross-reference to

the continuation reissue application must be doneat the time of allowance of the continuation

reissue application by Certificate of Correction. See MPEP 1451(ID(March 2014).

Reissue Declaration

The reissue oath/declaration filed with this application is defective (see 37 CFR 1.175

and MPEP § 1414) because of the following:

The declaration does not identify the alleged error to be corrected by this continuation

reissue application. More specifically, the rcissuc declaration statcs “[t]he ‘495 emitter claim 2,

for example, is too broad in that it does not recite certain features of the disclosed emitter

embodiment corresponding to FIGS. 7A and 7B andinclude, for example: the electrodes are

positioned in the outer perimeter of the oxygenation chamber; this positioning 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.” (Paragraph7).

Claim 2 of the ‘495 patent recites:

2. An emitter for electrolytic generation of microbubbles of oxygen in an aqueous
medium comprising:

an anode separated at a critical distance from a cathode,
a nonconductive spacer maintaining the separation of the anode and cathode,
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Application/Control Number: 14/601,340 Page 4
Art Unit: 3991

the nonconductive spacer having a spacer thickness between 0.005 to 0.050
inches such that the critical distance is less than 0.060 inches and a powersourceall in
electrical communication 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 bubble being incapable of breading
[sic] the surface tension of the aqueous medium such that said aqueous medium is
supersaturated with oxygen.

The '495 patent does not contain claims to an emitter positioned within a conduit (as

shownin Fig. 7), rather, it is the '441 divisional patent which claims an emitter positioned within

aconduit. During prosecution of the '441 patent application, applicant specifically cited to Fig. 7

as support for the '441 patent claims. The present continuation reissue application cannot

broaden the claims of the ‘441 divisional patent (which issued July 8, 2008). Nor can the present

continuation reissue application recapture subject matter that was surrendered during the

prosecution of the '441 divisional patent.

Claims 13-69 are rejected as being based upon a defective reissue declaration under 35

U.S.C. 251 as set forth above. See 37 CFR 1.175.

The nature of the defect(s) in the declaration is set forth in the discussion abovein this

Office action.

Amendment

The amendmentfiled January 26, 2016 is improper. Specifically, pursuant to 37 CFR

1.173(c), each claim amendment must be accompanied by an explanation of the support in the

disclosure of the patent for the amendment(i.e., support for all changes made in the claim(s),

whetherinsertions or deletions). The failure to submit an explanation will generally result in a
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Page 685

Application/Control Number: 14/601,340
Art Unit: 3991

(see 37 CFR 1.135(c)). Such an amendmentafterfinal rejection will not be entered.

Scope of Claims

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 685 of 1333

Page 5

notification to applicant that the amendment before final rejection is not completely responsive

The present reissue application seeks to broaden previously patented claim 2 directed to

13 is representative:

13. (New) An emitter for electrolytic generation of bubbles of oxygen in water,
the emitter comprising:

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 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 up 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
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;

 

 

a powersource 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:

 

the power source being operable to delivery electric current to the electrodes
while water flows through the tubular housing and is in contact _with the
electrodes to produce oxygen in said watervia electrolysis.
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Application/Control Number: 14/601,340 Page 6
Art Unit: 3991

The ‘495 patent specification contains the following definitions:

“Oz emitter” means a cell comprised of at least one anode and at least one cathode

separated by the critical distance. (Column4,lines 7-8)

“Critical distance” meansthe distance separating the anode and cathode at which evolved

oxygen forms microbubbles and nanobubbles. (Column4,lines 1-3)

Column 3, lines 11-13 of the ‘495 patent teach “[iJ]n order to form microbubbles and

nanobubbles, the anode and cathode are separated by a critical distance. The critical distance

ranges from 0.005 inches to 0.140 inches.”

An “Oz emitter” is “[a]n emitter for electrolytic generation of bubbles of oxygen” as

recited in claims 13-69. Accordingly, the emitter of claims 13-69 comprises at least one anode

and at least one cathode separate by the critical distance of from 0.005 to 0.140 inches.

Claims 13-69 recite “a tubular housing having a waterinlet, a water outlet, and a

longitudinal water flowaxis from the inlet to the outlet” (claim 13); “a tubular housing defining

an oxygenation chamberand having a waterinlet, a water outlet, a longitudinal water flow axis

from theinlet to the outlet” (claim 27); “a tubular housing defining an oxygenation chamber and

having a waterinlet, and a water outlet” (claim 37); "a tubular housing defining an oxygenation

chamber, and having an inward-facing surface that definesat least in part the oxygenation

chamber, a water inlet, and a water outlet” (claim 50) and; “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 waterinlct and wateroutlct” (claim 62).
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Application/Control Number: 14/601,340 Page 7
Art Unit: 3991

The“tubular housing”recited in claims 13-69 is a “fluid conduit” as recited in claims 1-

15 of the 441 patent, i.c., “a fluid conduit having a fluid inlet and a fluid outlet fluidily connected

with a conduit lumen” (‘441 patent, claim 1).

Claims 13-69 are thus directed to an emitter for electrolytic generation of microbubbles

of oxygen comprising at least one anode andat least one cathode separated by a distance of

0.005 to 0.140 inches wherein the emitter is positioned with a conduit having an inlet and an

outlet.

35 U.S.C. § 112, 1" paragraph

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):
 
  (a) IN GENERAL.—Thespecification 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 personskilled in the art to which it pertains, or with which it is most nearly connected, to
make and use the same, and shall set forth the best mode contemplated by the inventor or joint inventor
of carrying out the invention.

 

The following is a quotation of the first paragraph of pre-AIA 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 lo which il pertains, or with which it 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.

Claims 13-69 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first

paragraph,as failing to comply with the written description requirement. The claim(s) contains

subject matter which wasnot described in the specification in such a way as to reasonably

convey to one skilled in the relevant art that the inventor or a joint inventor, or for pre-ATA the

inventor(s), at the time the application wasfiled, had possession of the claimed invention.
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Application/Control Number: 14/601,340 Page 8
Art Unit: 3991

There is no support for claiming “at least portions of the first and second electrodes being

positioned in the tubular housing”; “each electrode of the emitter is positioned so that

substantially all points midway between all opposing electrodesare closer to a surface of the

tubular housing than to a center point within the tubular housing”’;“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”; “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”; “the

electrodes are positioned away from a longitudinal center axis of the tubular housing"; "the

passageway running longitudinally for at least the length of that portion of one ofthe electrodes

positioned within the tubular housing”; "the unobstructed passageway includesthe centeraxis

and is multiple times widerthan the distance separating the opposing first and second electrodes

within the tubular housing”; “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”;“the passageway runningfor at

least the length of that portion of one of the electrodes positioned within the housing"; “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

wea
unobstructed passageway"; "a portion ofat least one ofthe first and second electrodes being in

noon
contact with at least one wall of the tubular housing”; "the electrode in contact with a wall of the

tubular housing is in contact with a curved wall of the tubular housing" and; "the unobstructed

passageway having a substantially uniform cross-sectional area along that length.”
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Application/Control Number: |4/601,340 Page 9
Art Unit: 3991

To the extent that applicant's Reissue Declaration references Figures 7A and 7B as

support for the above claim limitations, e.g., “it was an error not to include emitter claims that

include varying combinationsof the features disclosed in the emitter embodiment corresponding

to FIGS. 7A and 7B ofthe ‘495 patent” (Page | of the Declaration filed January 26, 2016),

Figures 7A and 7B are NOTtaught as being to scale. Accordingly, Figures 7A and 7B do not

provide support for limitations which are not otherwise disclosed in the ‘495 patent specification.

Nor do Figures 7A and 7B disclose features that are nowbeing claimed. For example, Figures

7A and 7B do not disclose an emitter wherein “at least portions of the first and second

electrodes being positioned in the tubular housing”(i.e., the first and second electrodes are

positioned entirely within the tubular housing of Figures 7A and 7B), or an emitter wherein "a

portion of at least one of the first and second electrodes being in contact with at least one wall of

the tubular housing”. Likewise, Figures 7A and 7B do not provide written description support

for reciting “substantially” in said claim limitations.

35 U.S.C. § 112, 2ndparagraph

The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION. The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventoror a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AJA), 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.

Claims 13-27, 31, 38, 55, 56 and 62-69 are rejected under 35 U.S.C. 112(b) or 35 U.S.C.

112 (pre-AIA), second paragraph,as being indefinite for failing to particularly point out and
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distinctly claim the subject matter which the inventoror a joint inventor, or for pre-AITA the

applicant regards as the invention.

In claims 13, 19, 20, 31, 38, 55 and 62,the term “substantially” is subjective and

indefinite.

35 U.S.C. § 112, 4th paragraph

The following is a quotation of 35 U.S.C. 112(d):
 

(d) REFERENCE IN DEPENDENT FORMS.—Subjectto subsection (c), 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 construcd to incorporate byreferenceall the
limitations of the claimto whichit refers.

      

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
dependent formshall 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
reference all the limitations of the claim to whichit refers.

Claims 23, 26, 36, 46, 49, 58, 61 and 69 are rejected under 35 U.S.C. 112(d) or pre-AIA

35 U.S.C. 112, 4th paragraph, as being of improper dependent form forfailing to furtherlimit the

subject matter of the claim upon which it depends, or for failing to include all the limitations of

the claim upon which it depends.

The ‘495 patent teaches that a “critical distance” separating the anode and cathode

ranging from 0.005 inches to 0.140 inchesis the distance at which evolved oxygen forms

microbubbles and nanobubbles. As each of the claims from which claims 23, 26, 36, 46 and 49

dependare already limited to the critical distance, the recitation in claims 23, 26, 36, 46 and 49

to forming microbubbles or nanobubblesis not a further limitation to these claims. In like
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manner, the recitation in dependent claims 58, 61 and 69 that the emitter is “operable” to create

microbubbles or nanobubblesis not a further limitation to the claims.

Applicant may cancel the claim(s), amend the claim(s) to place the claim(s) in proper

dependent form, rewrite the claim(s) in independent form,or present a sufficient showing that

the dependentclaim(s) complies with the statutory requirements.

Recapture

Claims 13-69 are rejected under 35 U.S.C. 251 as being an improperrecapture of

broadened claimed subject matter surrendered in the application for the patent upon which the

present reissue 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 USPQ2d 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.

Cir. 1984). A broadening aspectis present in the reissue which wasnotpresent in the

application for patent. The record ofthe 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 scope of the claimsin the

patent was not an error within the meaning of 35 U.S.C. 251, and the broader scope of claim
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subject matter surrendered in the application for the patent cannot be recaptured bythefiling of

the present reissue application.

During prosecution of the ‘326 application, which becamethe ‘441 patent, claims 1-3

were rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 6,328,875 to Zappi.

The examinerstated “the electrolytic apparatus as taught by Zappiis place [sic] adjacent to a

conduit for flowing water” (page 4 of the Office Action mailed May 24, 2007). Claim 1-4 were

also rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 4,225,401 to Divisek

et al. (page 6 of the Office Action mailed May 24, 2007). The examinerstated “[e]ven though

Divisek does not explicitly teach that its electrolyzer is place [sic] within or adjacent to a conduit

for flowing water, one of ordinary skill in the art would have foundthe position of Divisek's

electrolyzer at lcast adjacent to a water conduit obvious since wateris added/fed to Devisck’s

[sic] electrolyzerfor electrolysis to take place" (page 7 of the Office Action mailed May 24,

2007).

In a responsefiled August 17, 2007, applicant amended the claimsto recite:

1. (Currently Amended) A flow through oxygenator eonsisting-of comprising:
a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an
aqueous medium, the oxygen emitter including a plurality of matched sets of
anodes and cathodes wherein the matched sets of anodes and cathodes are 

mounted to stabilizing hardware such that the oxygen emitter is positioned within

 
a power source al in electrical communication with each-ether—wherein the
oxygen emitter is-placed-vithin ofadjacentto-aconduitfor flowins water,
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Asto the amendment, applicant argued “Applicant has amended independentclaim 1| to

clarify the presently claimed flow through oxygenator as comprising an oxygen emitter

positioned within a conduit lumen of a fluid conduit”. “Zappi et al. is absent any disclosure

relative to the positioning of an oxygen emitter directly within the conduit lumen ofa fluid

conduit as presently claimed” and; “Divisek does not teach an electrolyzer placed directly within

a conduit as presently claimed in amended independent claim 1” (Remarks, pages 7 and 8).

Applicant also added new claims 13-26. New claim 14 read:

14. (New) The flow through oxygenator of claim 1, wherein the plurality of
matched sets comprises three matched sets of anodes and cathodes attached to the
stabilizing hardware in adjacent relation such that each matchedset resides at a
120° angle to the adjacent matchedsets.

Applicant cited page 4, lines 18-28; page 13, line 22 to page 15, line 12 and Figure 7 as

support for the amendment (Remarks, page 6). Page 13, lines 24-26 of the “326 application

state:

[iJn Figure 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 by the
critical distance are placed within a tube or hose 3 at 102° angles to each other.

As to new independent claims 25 and 26, applicant argued “[a]s discussed previously

with respect to the present rejections to independent claim 1, none of the presently cited art

considered individually or in combination teaches the positioning of an oxygen emitter directly

within a conduit lumen of a fluid conduit (Remarks, page 9)

The examiner responded to applicant's arguments and amendmentin an Office Action

mailed November 1, 2007, the examinerstating "[t]he rejection of claims 1-3 under 35 U.S.C.

102(e) as being anticipated by Zappi et al. US 6,328,875 B1 (Zappi) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007." The examiner also withdrew the rejection
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being unpatentable over Divisek et al. US 4,225,401 (Divisek) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007."
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Page 14

of claims 1-4 over Divisek etal. stating "[t]he rejection of claims 1-4 under 35 U.S.C. 103(a) as

The examineradditionally entered new groundsof rejection over U.S. Patent Publication

being anticipated, stating:

Takesako teaches a water electrolyzer comprising a fluid conduit having a fluid
inlet and a fluid outlet connected with a conduit lumen (Fig. 1(a)-(b), #1, 21, 22).
Takesakoalso teaches an electrolysis cell positioned within the conduit lumen and
parallel to a flow axis of the conduit lumen (Fig. 1(b), paragraph [0021]). The
electrolysis cell as taught by Takesako comprises a plurality of matched sets of
anodes and cathodes and secured to electrode connecting rods by conductive bolts
and spacers (Figs. 2-3, #2, 4, 25-27 and 31-33, paragraph [0056]). In addition, the
electrodes are expanded metal mesh (paragraphs [0012, 0062] and the distance
between the electrodes does not exceed 3.0 mm (paragraph [0017]. Takesako
further teaches that the electrolysis cell in the conduit lumen is connected to a
powersource (Fig. 1(b)). (Office Action, page 4 and 5).

2002/0074237 to Takesako et al (Takesako) and U.S. Patent 6,171,469 to Hough et al. (Hough).

As to Takesako, the examinerrejected claims 1-3, 13, 15 and 17-22 under 35 U.S.C. 102(b) as

As to Hough,the examinerrejected claims 1-3, 13, 17 and 20-22 under 35 U.S.C. 102(b)

as being anticipated, stating:

Hough teaches a water electrolyzer for increasing oxygen content of water
(abstract, title), wherein the water electrolyzer comprises a flow conduit having an
inlet and an outlet connected to the conduit lumen (Fig. 1 #11-12). Hough also
teaches a plurality of matched sets of anodes and cathodes mountedto stabilizing
hardware and positioned within the conduit lumen (Fig. 2C). The electrodes are
connected to a powersource (Fig. | #14, col. 3 lines 6-11). The electrodes in the
water electrolyzer of Hough are metal (col. 3 lines 1-5) and are positioned parallel
to the flow axis of the conduit (Fig. 2C) (Office Action, pages 6 and 7).

The examineralso objected to claim 14 as being dependent up a rejected base claim but
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comprising three matched sets of anodes and cathodesattached to stabilizing hardware in

adjacentrelation such that each matched set resides at a 120° angle to the adjacent matchedsets.”

(Office Action, page 13)

In a response filed March 3, 2008, applicant amendedthe claimstorecite:

1. (Currently Amended) A flow through oxygenator comprising:
a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an
aqueous medium,the oxygen emitter including a-phirality-ef three matchedsets of
anodes and cathodes wherein the matched sets of anodes and cathodes are

mountedto stabilizing hardware such that the oxygen emitter is positioned within
the conduit lumen and each matched set resides ata 120° angle to the adjacent
matched sets; and

a powersource in electrical communication with the oxygen emitter.

25, (Currently Amended) A flow through oxygenator comprising:
a watering hose having a hose lumen; and
an oxygen emitter operably mounted with the hose lumen,_the 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.

 

26. (Currently Amended) A flow through oxygenator comprising:
a hydroponic circulating system having a circulating lumen; and
an oxygen emitter operably mounted within the circulating lumen,_the

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 matchedsets.

Applicant thus limited all the claimsto include the limitation shown in Figure 7A,Le.,

"three matched sets of anodes and cathodes mounted to stabilizing hardware such that each

matchedset resides at a 120° angle to the adjacent matchedsets."
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Applicant argued “[b]y way of the present amendmentto independent claim 1, Applicant

has incorporated the previously indicated allowable subject matter of former dependent claim 14.

As such, Applicant requests said rejections be withdrawn.” (Remarks, page 11)

The narrow scope of the claims in the ‘411 patent which recite “three matched sets of

anodes and cathodes mountedto stabilizing hardware such that each matchedset resides at a

120° angle to the adjacent matched sets” was done to overcomea priorart rejection and was not

an error within the meaning of 35 U.S.C. 251, and the broader scope of claim subject matter

surrendered in the application for the ‘411 patent cannot be recaptured by the filing of the present

reissue application.

Response to Arguments

Applicant's arguments filed January 26, 2016 have been fully considered but they are not

persuasive for the reasonsas stated in the above rejections.

Duty to Disclose

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely

apprise the Office of any prior or concurrent proceeding in which Patent No. 7,670,495 is or was

involved. These proceedings would includeinterferences, reissues, reexaminations, and

litigation.

Applicantis further reminded of the continuing obligation under 37 CFR 1.56,to timely

apprise the Office of any information which is material to patentability of the claims under

consideration in this reissue application.
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These obligations rest with each individual associated with the filing and prosecution of

this application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04.

Correspondence

Any inquiry concerning this communication or earlier communications from the

specialist should be directed to Jerry D. Johnson whose telephone numberis (571) 272-1448.

The specialist can normally be reached on 5:30-3:00, M-F, alternate Fridaysoff.

If attempts to reach the specialist by telephone are unsuccessful, the specialist’s

supervisor, Stephen Stein can be reached on (571) 272-1544.

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 PATR

system, see http://pair-direct.uspto.gov. Should you have questions on accessto the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Telephone Numbers for reexamination inquiries:
Central Reexam Unit (CRU) (571) 272-7705

Please mail any communicationsto:
Attn: Mail Stop “Ex Parte Reexam”
Central Reexamination Unit

Commissioner for Patents

P. O. Box 1450

Alexandria VA 22313-1450

Please hand-deliver any communicationsto:
Customer Service Window
Attn: Central Reexamination Unit

Randolph Building, Lobby Level
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401 Dulany Street
Alexandria, VA 22314

By EFS: Registered users may submit via the electronic filing system EFS-Webat

https://efs.uspto.gov/efile/myportal/efs-registered

Signed:

/Jerry D. Johnson/
Patent Reexamination Specialist
Central Reexamination Unit 3991

/Alan Diamond/

Patent Reexamination Specialist
Central Reexamination Unit 3991

/Jean C, Witz/

Supervisory Patent Reexamination Specialist
Central Reexamination Unit 3991
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IN THE UNITED STATES PATENT AND TRADEMARK

 

 

S/N 14/601,340 CONTINUATION REISSUE PATENT

Applicant(s) James Andrew Senkiw

Serial No. 14/601,340

Filing Date January 21, 2015

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

 

 

 

 

Issued: March 2, 2010 Amendment And Response
Examiner Name Jerry D. Johnson

Group Art Unit 3991

Attorney Docket No. 3406.005US2

Customer Number: 38846

Confirmation No. 1069

Title: FLOW-THROUGH OXYGENATOR

 
 

Mail Stop Reissue
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This amendment responds to the PTO action mailed on October 5, 2016 for Application

Serial No. 14/601,340.

The Applicant petitions the Director of the United States Patent and Trademark Office to

extend the time for reply to the Office action dated October 5, 2016 for any periods necessary for

entry of this amendment. It is believed that only a one-month extension of time is necessary

because February 5th fell on a Sunday. Nevertheless, please grant any extension of time

necessary for entry, and charge any fee due to Deposit Account No. 502880.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions andlistings of claims in the

application.

Listing of claims

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)
9, (Canceled)
10. (Canceled)
11. (Canceled)
12. (Canceled)

AnnAnAWY
13. (New) An emitter for electrolytic generation of bubbles of oxygen in water, the emitter
 

comprising:

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 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 all points midway betweenall 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 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:see—eSSSeS

a powersource 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
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AMENDMENT& RESPONSE Page 3
Serial Number :14/601,340 Dkt: 3406.005US2
Filing Date: January 21, 2015
Title FLOW-THROUGH OXYGENATOR

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

to 12.8 amps:

the power source being operable to deliver electrical current to the electrodes while water flows

through the tubular housing andis in contact with the electrodes to produce oxygen in said water

via electrolysis.

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

that runs parallel to the longitudinal axis: wherein the electrodes extend in a direction that is

parallel to the longitudinal axis: and wherein 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.

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

that runs parallel to the longitudinal axis; wherein said electrodes extend in a direction parallel to

the longitudinal axis: and wherein each electrode ofthe emitter is positioned closer to the

inward-facing surface than to the longitudinal axis at the center of the tubular housing.
 

16. (New) The emitter of claim 13 wherein at least one of the electrodes is a stainless steel mesh
 

orscreen,

17. (New) The emitter 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 one of the
 

electrodes positioned within the tubular housing.

18. (New) The emitter 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.
 

19. (New) The emitter 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,
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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 chamber than 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 less than a cross-sectional area of the

unobstructed passageway.

20, (New) The emitter 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 one of the
 

electrodes positioned within the housing:

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 chamber than 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 less than a cross-sectional area of the

unobstructed passageway: and

wherein the tubular housing of the emitter is round.

21. (New) The emitter of claim 19 wherein said inward-facing surface 1s a concave surface.
 

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

24. (New) The emitter of claim 13 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.

25. ew) The emitter of claim 13 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.

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

27. (New) Anemitter 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 and 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 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 said distance separating the inside
 

electrode from the outside electrode; and 

a powersource 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
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source being configured to deliver a current to the electrodes, the current being less than or equal

to 12.8 amps:

the power source being operable to deliver electrical current to the electrodes while water flows

through the chamberof the tubular housing andis in contact with the electrodes to produce

oxygen in said water via electrolysis.

28. (New) The emitter 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 emitter 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 running longitudinally for at least the length of one of the

electrodes positioned within the chamber.

30. (New) 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) Theemitter 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 less than a

cross-sectional area of said unobstructed passageway.
 

32. (New) The emitter of claim 27 further including 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 emitter of claim 27 wherein the oxygen produced comprises nanobubbles.
 

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

at aratio of 1.75 ampsor less per 3 square inches of active electrode.
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35. ew) The emitter of claim 27 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.

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

37. (New) An emitter for electrolytic generation of bubbles of oxygen in water, the emitter

a tubular housing defining an oxygenation chamber and having a waterinlet, 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 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, 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 powersource 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;

the power source being operable to deliver electrical current to the electrodes while water flows

through the tubular housing and is in contact with the electrodes to produce oxygen in said water

via electrolysis.

38. (New) The emitter 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 all points midway between all opposing electrodes

inside the chamberare closer to said inwardly-facing surface than to the longitudinal center axis.
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39. ew) The emitter 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 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 emitter of claim 39 wherein each electrode of the emitter is positioned closer to

the inward-facing surface of the chamber than to the longitudinal center axis of the oxygenation

chamber.

41, (New) The emitter 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 emitter of claim 37 wherein 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 one ofthe

electrodes positioned within the chamber.
 

43. (New) The emitter 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 emitter 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 electrode is 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 housingthat is less than a cross-
 

sectional area of the unobstructed passageway.

45. ew) The emitter of claim 37 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
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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 emitter of claim 37 wherein the oxygen comprises microbubbles.

47. (New) The emitter 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. ew) The emitter of claim 37 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.

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

50. (New) An emitter for electrolytic generation of bubbles of oxygen in an aqueous medium

a tubular housing defining an oxygenation chamber, and_ having an inward-facing surface that

defines at least in part the oxygenation chamber, 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 and 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 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

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.

JA2028

OWTEx. 2119

Page 710 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 711 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 711 of 1333

AMENDMENT& RESPONSE Page 10
Serial Number :14/601,340 Dkt: 3406.005US2
Filing Date: January 21, 2015
Title FLOW-THROUGH OXYGENATOR

51. (New) The emitter 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 passagewayincludes the longitudinal center

axis.

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

between the outside electrode and the inward-facing surface of the chamberthatis less than a

cross-sectional area of said unobstructed passageway.
 

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

57. (New) The emitter of claim 50 further including 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 inaradial direction relative to the longitudinal center axis of the housing.

58. ew) The emitter of claim 50 wherein the emitter is operable when connected to a power

source to create microbubbles of oxygen in water flowing through the oxygenation chamber.

59. (New) The emitter of claim 50 coupled to a power source wherein the power source delivers

a current to the electrodes at a ratio of 1.75 ampsor less per 3 square inches ofactive electrode.

60. (New) The emitter of claim 50 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.
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6l. ew) The emitter of claim 50 wherein the emitter is operable when connected to a power

source to create _nanobubbles of oxygen in water flowing through the oxygenation chamber.

62. (New) An emitter for electrolytic generation of bubbles of oxygen in an aqueous medium

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.———T

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:
 

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 one of the electrodes positioned within the chamber, the unobstructed passageway having a

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 inchesto 0.140 inches:

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

outer wall of the chamberthat is less than said cross-sectional area of the unobstructed

passageway.

63. (New) The emitter 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 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.
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65. (New) 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) The emitter of claim 62 wherein said outer wall includes an inwardly-facing concave

surface.

67. (New) The emitter of claim 62 further including 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,

68. (New) 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, the first and second

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

69. ew) The emitter of claim 68 wherein the emitter is operable when connected to a power

source to create nanobubbles of oxygen in water flowing through the oxygenation chamber.
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REMARKS

Claims 13-69 are pending in this application. Claims 1-12 were previously canceled.

The claims are marked with respect to the claimsofthe original patent being reissued, U.S.

Patent No. 7,670,495. Claims 13-15, 17, 19, 20, 27, 29, 31, 37-39, 42, 44, 50, 55, 61 and 62

have been amendedas discussed herein. Reconsideration of claims 13-69 is respectfully

requested in light of the amendments and the following remarks.

Defective Oath

The office action sates that the reissue oath/declaration is defective because it does not

identify an alleged error to be corrected bythis continuation reissue application. Applicant

respectfully traverses this rejection. Paragraphs 5-10 of the inventor's reissue declaration

identifies multiple errors, including:

(i) claim 2 of the “495 patent is too narrow in that it requires a spacer separating the
electrodes (see 1/11/16 Reissue Declaration at J 9), the present reissue claims do
not include this limitation;

(ii) claim 2 of the ‘495 patent is too narrow in that it requires that water be
“supersaturated” (see 1/11/16 Reissue Declaration at 9), the present reissue
claims do not includethis limitation; and

(ii) claim 2 of the “495 patent is too broadin that it did not recite certain features of
the arrangementof the electrodes that are shown in FIGS. 7A and 7B (see 1/11/16
Reissue Declaration at {/{/7-8).

First, the office action appears to have overlooked and does not addressthe errors

identified in paragraphsi and ii above (spacer, supersaturated). There is no basis for finding that

these do not identify an error to be corrected bythis reissue.

With respect to the third category, that these narrowing limitations relate to how the

electrodes of the emitter are positioned within a housing or chamber does not makethese

narrowing limitations improperfor reissue. These limitations were never previously presented or

abandoned. It was an error not to include these limitations, and claim 2 of the ‘495 patent is too

broad in that it was not limited in these respects.

Theoffice action states that the claims of the ‘441 patent cannot be broadened by this

reissue, and that the present continuation reissue cannot recapture subject matter surrendered
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during prosecution of the ‘441 patent. The applicant respectfully notes that itis claim 2 of the

‘495 patent that is being reissued, not the ‘441 patent claims. In addition, claim 2 of the ‘495

patentitself was already broader than the claims ofthe ‘441 patent. Further, the limitations that

seem to be causing the most concern for the examiner(the limitations relating to how the emitter

electrodes are positioned inside a housing or chamber) are narrowinglimitations, they do not

broaden claim 2 of the “495 patent at all. That other, different features shown in FIG. 7 may

have been claimedin the “441 patent is not a basis to find the present reissue oath to be defective

here. The samefeatures are not being claimed. Finally, as discussed below underthe specific

recapture heading, the present claims are not recapturing surrendered subject matter.

Scope of the Claims

The office action includes a section under the heading “Scope of the Claims.” No

rejection of the claims is madein this section, but Applicants note the following. Applicants

agree that the pending claimsare limited to emitters having electrodes separated by a distance of

from 0,005 to 0.140 inches. Applicants, however, respectfully disagree that the pending claims

are limited by the defined terms“critical distance,” or “O» emitter.” These two phrasesdo not

appear in the pending claims. The claims should, therefore, be examined based on a scope

commensurate with the limitations of the claims as written, not based on definitions of these two

terms that do not appearin the claims.

Applicants also respectfully disagree with the further characterization of what claims 13-

69 are “directed to”. The characterization omits substantial material limitations in the pending

claims and uses termsthat are not present in the claims (e.g., “conduit”). While there are

certainly some similarities between limited portions of the presently pending claims and the

claims of the ‘441 patent, such should be expected where theyare related applications, based on

the same specification, and especially where during original prosecution the claimsof the ‘495

patent were issued a double-patenting rejection in light of the ‘441 patent claims. Any similarity

of phrases, without more, does not form a basis for rejecting the present claims, nor does any

similarity warrant construing the claims differently than as presently written. The claims should

be examined based on a scope commensurate with the limitations of the claims as written, not

based on any similarity of certain phrases to phrases used in related patent claims.
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Explanation of Support

Theoffice action states that the amendmentfiled January 26, 2016 is improper and notes

that each claim amendment must be accompanied by an explanation of support in the disclosure.

At page 14 of the January 26, 2016 amendment, Applicants noted the changes to the claims as

comparedto the claims previously considered by the examiner. Specifically, the preamble ofthe

claims was amendedto use the alternate phrasing of an “emitter for electrolytic generation of

bubbles of oxygen”instead of an “electrolysis system for generating oxygenated water” or an

“electrolysis cell,” and conforming amendments were madeto the body of the claims, for

example, to refer back to “the emitter” instead of to “the system.”' Support for this amendment

can be found, for example, in the disclosure of the patent at the Abstract (“An oxygen emitter

which is an electrolytic cell 1s disclosed...”); col. 1:15-21 (“This invention relates to the

electrolytic generation of microbubbles of oxygen. ..”); col. 2:63-67 (“This invention provides an

oxygen emitter whichis an electroliytic cell which generates very small microbubbles and

nanobubbles of oxygen in an aqueous medium...”); 4:58 (‘Oxygen Emitter”), 5:44-45

(“Attempts were made to measure the diameter of the O2 bubbles emitted by the device...”); 6:6

(“Other Models of Oxygen Emitter”); 9:3-18 (“Flow-through Emitter for Agricultural Use...”);

10:31-32 (“An emitter for electrolytic generation of microbubbles of oxygen in an aqueous

medium...”); as well as throughout the specification.

Also, as compared to the claims previously considered by the examiner, the January 26,

2016 amendment amended dependentclaims 26, 33, 36, 49, 61, and 69 to call out nanobubbles

instead of microbubbles. Support for this amended language can be found, for example, at

column2, lines 63-65 (“This invention provides an oxygen emitter which 1s an electrolytic cell

which generates very small microbubbles and nanobubbles of oxygen in an aqueous

medium...”). No new matter was entered by the amendmentfiled January 26, 2016. To aid the

examinerin finding support for each and every claim limitation found in the claims, applicants

have prepared the following chart mapping everyclaim limitation to exemplary specification

1 One additional such conforming amendmentto claim 61 is made herein, replacing “electrolysis cell” with
“emitter” which was overlooked at the time of the January 26, 2016 amendment.
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support.

an emitter for electrolytic generation of bubbles of oxygen in water, Abstract
the emitter comprising: 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 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-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 inchesto 0.140 5:4-11
inches within the tubular housing;
each electrode of the emitter is positioned so that all points midway FIG. 7A
between all opposing electrodes are closer to a surface ofthe tubular 9:5-33
housing than to a center point within the tubular housing
and so that at least some water may flow from the waterinlet to the FIG. 7A
water outlet without passing through a space between electrodes of 9:5-33
opposite polarity separated by a distance of between 0.005 inches to 3:23-30
0.140 inches 3:11-14

a powersource in electrical communication with the electrodes, the 9:35-45
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 beingless
than or equal to 12.8 amps;
the power source being operable to deliver electrical current to the 3:27-35
electrodes while water flows through the tubular housing andis in 2:63-67
contact with the electrodes to produce oxygen in said water via
electrolysis.
a

the tubular housing includes an inward-facing surface that runs FIG. 7A
parallel to the longitudinal axis 9:7-12

the electrodes extend in a direction that is parallel to the longitudinal FIG. 7A
axis FIG. 7B
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9:7-12

3:25-30

at least one ofthe first and second electrodes is positioned in the FIG. 7A
tubular housing closer to the inward-facing surface than said distance|9:7-12
separating the electrodes
 

 

the tubular housing includes an inward-facing surface that runs FIG. 7A
parallel to the longitudinal axis 9:7-12

electrodes extend in a direction parallel to the longitudinal axis FIG. 7A
FIG. 7B

9:7-12

3:25-30

each electrode of the emitter is positioned closer to the inward-facing|FIG. 7A
surface than to the longitudinal axis at the center of the tubular 9:7-12
housing

at least one of the electrodesis a stainless steel mesh or screen

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 one of the electrodes positioned within the tubular
hous}

 

 
 

FIG. 7A

FIG. 7B
9:7-18

 

  

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

FIG. 7A

 

 

 

  the first and second electrodes comprise an outside electrode and an 3:25-28
inside electrode, FIG 7A
the outside and inside electrodes being outside and inside electrodes 9:7-18
respectivelyin 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 electrode is 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 9:7-12

3:25-30

the first and second electrodes extend in a longitudinal direction FIG. 7A
parallel to an inward-facing surface of the tubular housing 9:7-12
the outside electrode defines a cross-sectional area between the outside|FIG. 7A

electrode and the inward facing surface of the tubular housing that is 9:7-18
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 less th  
 
 

the electrodes are positioned away from a longitudinal center axisof=|FIG. 7A
the tubular housing and maintain an unobstructed passagewayparallel|FIG. 7B

 

to and including the center axis, the passageway runningforat least 9:7-18
the length of one of the electrodes positioned within the housing

the first and second electrodes comprise an outside electrode and an 3:25-28
inside electrode, FIG 7A
the outside and inside electrodes being outside and inside electrodes 9:7-18
respectivelyin 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 electrode is 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 outside|FIG. 7A

electrode and the inward facing surface of the tubular housing that is 9:7-18
less than a cross-sectional area of the unobstructed passageway
 

the tubular housing of the emitter is round

 
said inward-facing surface is a concave surface

 

FIG. 7A

FIG. 7A
 

  

first and second conductors coupled to the first and second electrodes|FIG 7A
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

. situdi os .lative to the |  

 

  

the oxygen produced comprises microbubbles

 
the power source delivers a current to the electrodes at a ratio of 1.75

or less per 3 square inchesofactive electrodeam  
  

being parallel to respective opposing cathode electrode portions

a first anode electrode portion that is nonparallel to a second anode

9:11-17

 

3:25-28 

9-35-45 (Table III) _

electrode portion, the first and second anode electrode portions each 9:7-11
 

aL  

the oxygen produced comprises nanobubbles 2:63-67
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3:11-14

4:12-15

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 chamber and having a 3:26-32
water inlet, a water outlet, a longitudinal water flow axis from the inlet|9:7-12
to the outlet, and an inward-facing surface that runs parallel to the FIG. 7A
water flow axis and defines at least in part the oxygenation chamber
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
oxygenation chamber and extendingin a direction that is parallel to FIG. 7B
the longitudinal axis 9:7-18

the outside electrode opposing and separated from the inside electrode|FIG. 7A
bya distance of between 0.005 inches to 0.140 inches within the 3:11-14
chamber 4:54

5:4-11

the position and size of each electrode within the chamberdefines a FIG. 7A
cross-section of the chamberthat has a water flow area within the 9:5-33

oxygenation chamber through which water may flow without passing|3:23-30
between electrodes of opposite polarity that are separated by a 3:11-14
distance of between 0.005 inches to 0.140 inches, wherein the water
flowarea is greater than an area at the cross-section equalto thetotal
area between electrodes of opposite polarity that are separated bya
distance of between 0.005 inches to 0.140 inches

a portion of the outside electrode positioned in the chamberis closer to|FIG. 7A
the inward-facing surface of the oxygenation chamberthan said 3:25-28
distance separating the inside electrode from the outside electrode

a powersourcein electrical communication with the electrodes, the 9:35-45
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
the power source being operable to deliver electrical current to the 3:27-35
electrodes while water flows through the chamberofthe tubular 2:63-07
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housing andis in contact with the electrodes to produce oxygen in said
water via electrolysis
 

  

each electrode of the emitter is positioned closer to the inward-facing
surface of the chamberthan to a longitudinal center axis of the

ion chamb  

 
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 longitudinallyfor at least the
length of tioned within the chamb   

 

FIG. 7A

9:7-12

FIG. 7A

FIG. 7B
9:7-18

 

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

FIG. 7A

 

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

electrode and the inward-facing surface of the chamberthat is less
than a cross-sectional area of said unobstructed passagewa

 

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 a longitudinal center axis of the housing

 

FIG. 7A

9:7-18

9:11-17

 

 
the oxygen produced comprises nanobubbles 2:63-67

3:11-14

4:12-15

4:27-28 

 
 

the power source delivers a current to the electrodes at a ratio of 1.75
ampsor less per 3 square inches of active electrode

  
9-35-45 (Table I)
 

 
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

FIG. 7A

9:7-11

3:25-28
 

 

  
 

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 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 3:26-32
waterinlet, and a water outlet 9:7-12

FIG. 7A

at least two electrodes comprising a first electrode and a second FIG. 7A
electrode, the first and second electrodes being positioned in the 3:11-14
oxygenation chamber,the first electrode opposing and separated from|4:54
the second electrode by a distance of between 0.005 inches to 0.140 5:4-11
inches

a portion ofat least one ofthe 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,said portion being a portion
that opposes the other of the first and second electrodes

each electrode is positioned within the oxygenation chamber so thata|FIG. 7A
cross section of the oxygenation chamberincludes a water flow area 9:5-33
that allows water to avoid passing between electrodes separated by 3:11-14
0.005 inches to 0.140 inches

a powersource in electrical communication with the electrodes, the 9:35-45
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 beingless
than or equal to 12.8 amps
the power source being operable to deliver electrical current to the 3:27-35
electrodes while water flows through the tubular housing and1s in 2:63-67
contact with the electrodes to produce oxygen in said water via

1 Lysi 

  

the tubular housing has a longitudinal center axis and an inward-facing
surface that runs parallel to the longitudinal center axis

each electrode of the emitter is positioned so that all points midway
between all opposing electrodes inside the chamberare closer to said
inwardly-facing surface than to the longitudinal center axis

FIG. 7A

3:26-32

9:7-12

FIG. 7A
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the chamberhas a longitudinal center axis and an inward-facing 3:26-32
surface that runs parallel to the longitudinal axis, wherein the 9:7-12
electrodes extend in a direction that is parallel to the longitudinal axis|FIG. 7A

at least one ofthe first and second electrodes is positioned in the FIG. 7A
chambercloser to the inward-facing surface than said distance 9:7-12
separating the electrodes

 
each electrode of the emitter is positioned closer to the inward-facing
surface of the chamberthan to the longitudinal center axis ofthe
oxygenation chamber

FIG. 7A

9:7-12
 

  

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

withacurvedwallof the tubular housing
FIG. 7A
 
  
  

  e electrodesare positioned away from a longitudinal center axis o

the tubular housing and maintain an unobstructed passageway parallel
to the center axis, the passageway running longitudinally forat least
the length of one of the electrodes positioned within the chamber

 

 
9:7-18
 

 

  e unobstructed passagewayincludes the center axis and is multiple

times wider than the distance separating the opposing first and second
electrodes within the chamber

 
the chamberhas an inward-facing surface that runs parallel to the
longitudinal axis

the first and second electrodes being outside and inside electrodes
respectivelyin 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 electrode is closer to

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

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

electrode and the inward facing surface of the tubular housing that is
less than a cross-sectional area of the unobstructed passageway

FIG. 7A

3:26-32
9:7-12

3:25-28

FIG 7A
9:7-18

FIG. 7A

9:7-18
 

 

first and second conductors coupled to thefirst 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

FIG 7A

9:11-17
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the oxygen comprises microbubbles 2:63-67

3:11-14

4:10-11
 
 
  
 

the power source delivers a current to the electrodesat a ratio of 1.75
ampsor less per 3 square inches of active electrode

9-35-45 (TableILI)
 

the at least two electrodes includesa first anode electrode portion that
is nonparallel to a second anodeelectrode portion, the first and second
anode electrode portions each being parallel to respective opposing
cathodeelectrode portions

 
FIG. 7A
9:7-11

3:25-28
 

  ‘the oxygen produced comprises nanobubbles 2:63-67

3:11-14

4:12-15

4:27-28

 

 
 
  

 

 

 

 

  
 

an emitter for electrolytic generation of bubbles of oxygen in an Abstract
aqueous medium 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 having an 3:26-32
inward-facing surface that defines at least in part the oxygenation 9:7-12
chamber, a water inlet, and a water outlet FIGS. 7A-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
oxygenation chamber and extending in a direction that runs parallel to|9:7-18
the inward-facing surface, the outside and inside electrodes being
outside and inside electrodes respectively in that the electrodes are
positionedrelative 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

the outside electrode opposing and separated from the inside electrode|3:11-14
by a distance of between 0.005 inches to 0.140 inches within the 4:54
chamber 5:4-11

each electrode of the emitter is positioned closer to the inward-facing|FIGS. 7A-7B
surface of the chamber than to a midpoint of the tubular housing and__|9:7-11
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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

3:23-30

3:11-14

  
   

at least one ofthe inside and outside electrodes is positioned in the
chambercloser to the inward-facing surface than said distance
separating the electrodes

the tubular housing defines a longitudinal center axis that lies in the
oxygenation chamber and wherein the unobstructed passageway
includes the longitudinal center axis

FIG. 7A
9:7-L1

FIG. 7A

9:7-11

 
  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

 

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

the unobstructed passagewayis multiple times wider than the distance
ting th 

 ter electrodes withi the chamb   

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

electrode and the inward-facing surface of the chamberthatis less
than a cross-sectional area of said unobstructed passageway

FIG. 7A

 
FIG. 7A

 
FIG. 7A

 
 

FIG. 7A

9:7-18

 
 
 

the inward-facing surface is a concave surface

first and second conductors coupled to the outside and inside
electrodes, respectively, and exiting a wall of the housing in a radial
directi lative toalongitudinal cent is of the housi   

 

 
 

the emitter is operable when connected to a power sourceto create
microbubbles of oxygen in water flowing through the oxygenation
chamber

3:11-14

  
 

a powersource wherein the powersource delivers a current to the
electrodes at a ratio of 1.75 ampsor less per 3 square inchesofactive
electrode

9:35-45 (Table II)

 

 
 

a first anode electrode portion that is nonparallel to a second anode FIG. 7A
electrode portion,the first and second anode electrode portions each 9:7-11
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the emitter is operable when connected to a power source to create
nanobubbles of oxygen in water flowing through the oxygenation
chamber.

 
3:11-14

 

 

an emitter for electrolytic generation of bubbles of oxygen in an Abstract
aqueous medium 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 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 FIGS. 7A-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
oxygenation chamber,the outside and inside electrodes being outside|9:7-18
and inside electrodes respectivelyin that the electrodes are positioned
relative to each otherso that the outside electrodeis 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|FIG. 7A
bya distance of between 0.005 inches to 0.140 inches 3:11-14

4:54

5:4-11

the electrodes being positioned away from the center axis and FIG. 7A
maintaining a longitudinal, unobstructed passagewayparallel to and FIG. 7B
including the center axis that runs for at least the length of one of the=|9:7-18
electrodes positioned within the chamber, the unobstructed
passageway having a uniform cross-sectional area along that length
the electrodes being positioned so that water may flow from the water|FIG. 7A
inlet to the water outlet without passing through a space between 9:7-12
electrodes of opposite polarity separated by a distance of between 3:23-30
0.005 inches to 0.140 inches 3:11-14

the outside electrode defines a cross-sectional area between the outside|FIG. 7A

electrode and the outer wall of the chamberthat is less than said cross-|9:7-18

sectional area of the unobstructed passageway
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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 

 

FIG. 7A

 

the electrode in contact with a wall of the tubular housing is in contact
ith th I which i d wall of the tubular housi   

 
the unobstructed passagewayis multiple times wider than the distance
separating the opposing outside and inside electrodes within the
chamber

FIG. 7A

FIG. 7A

 

  
said outer wall includes an inwardly-facing concave surface
 

first and second conductors coupled to the outside and inside
electrodes, respectively, and exiting a wall of the housing ina radial
d | I f the h     
 

FIG. 7A

FIG 7A

9:11-17

 

at least two electrodes includesa first anode electrode portion thatis
nonparallel to a second anode electrode portion, the first and second
anode electrode portions each being parallel to respective opposing

thode electrode porti   

FIG. 7A
9:7-11

3:25-28
 

  
the emitter is operable when connected to a power source to create
nanobubbles of oxygen in water flowing through the oxygenation
chamber

 
2:63-67

3:11-14

4:10-11

4:27-28

 
 

35 U.S.C. §112, 1 Paragraph

Claims 13-69 were rejected as failing to comply with the written description requirement.

The Office Action lists thirteen phrases as containing subject matter which was not described in

the specification. See Action at p. 8. Each of these limitations is addressed below. As a

preliminarypoint, however, Applicant notes that to satisfy the written description requirement, a

patent specification need only describe the claimed invention in sufficient detail that one skilled

in the art can reasonably conclude that the inventor had possession of the claimed invention.

Further, even the figures of a patent may satisfy the written description requirement of §112

whentheyallow personsof ordinary skill in the art to recognize that he invented what is claimed.

See Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563-64, 19 USPQ2d 1111 (Fed. Cir. 1991)
 

(finding that utility application claim limitations relating to the relative size and shape of a
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catheter lumen were adequately disclosed by the drawings of a design patent). In other words,

the description of an article pictured can be relied on, in combination with the drawings, for what

they would reasonably teach one ofordinary skill in the art. See also MPEP 2163.”

1. "at least portionsof the first and second electrodes being positioned in the
tubular housing"

Although Applicant does not agree with the premise of this rejection, to expedite

prosecution, the phrase “at least portions of’ whereit precedes “the first and second electrodes

being positioned in the tubular housing” has been removed from the claims. Applicant notes that

the scope of the claims will reach any emitter having electrodesthatsatisfy the claim limitations,

and this claim amendmentis not intended to and does not narrow the scopeof the claims.

2-4. "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"

"the electrodes are positioned away from a longitudinal center axis of the
tubular housing"

“each electrode of the emitter is positioned so that 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"*

Each ofthese limitations relates to positioning the electrodes inside the housing so that

the electrodes are arranged toward the outside, away from the centerpoint of the housing. This

arrangementis clearly shown in FIG. 7A. As shownin FIG.7A,three sets of electrodes (1, 2)

are arranged along the lines of a triangle. The written description confirmsthat the three sets of

anode and cathodepairs are each at the same 120 degree angle with respect to each other(i.e. the

 

> MPEP2163states: “Anapplicant may show possessionof aninvention bydisclosure of drawingsor structural
chemical formulasthat are sufficiently detailed to show that applicant was in possession of the claimed invention as
a whole. See, e.g., Vas-Cath,935 F.2d at 1565, 19 USPQ2d at 1118 (“drawings alone mayprovide a ‘written
description’ of an invention as required by Sec. 112”); In re Wolfensperger, 302 F.2d 950, 133 USPQ 537 (CCPA
1962) (the drawings of applicant’s specification provided sufficient written descriptive support for the claim
limitational issuc); Autogiro Co. of Am. v. United Statics, 384 F.2d 391, 398, 155 USPQ 697, 703 (CL. Cl. 1967)
(“In those instances where a visual representation can fcesh out words, drawings maybe used in the same manner
and with the same limitations as the specification.”)”
° Claims 13 and 38 have been amended to omit the term “substantially” that had modified “all points midway...”
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triangle is an equilateral triangle). See Col. 9:10-11. FIG. 7A also showsthat the electrodes

terminate at the inside surface of the tube wall, and the electrodes do not complete the corners of

the triangle. In other words, the points of the triangle would fall outside the tube 3.

 
The electrodes shown in FIG. 7A do not pass through the center axis of the tube but

instead are positioned away from the center axis and closer to the wall of the tube than they are

to the center axis of the tube. Therefore, the figure clearly supports each of the limitationslisted

above.

These limitations do not rely on the scale of the drawing. Geometry mathematically

dictates that electrodes positioned along the lines of an equilateral triangle centered on a round

tube with its corners located outside the tube, will necessarily be located closer to the outer wall

than to the center point of the tube. It is mathematically impossible for electrodes in this

configuration to be closer to the center of the tube than the wall of the tube. It doesn’t matter

how large or small you make the housing or the electrodes: if the electrodes are arranged as

chords ofa circle along the sides of an equilateral triangle having its points outside the circle as

is clearly shown in FIG 7A and also described at 9:7-11, the electrodes can never be closerto the

center point of the tube than to the circular wall of the tube. This is pure math and doesnot rely

on any drawing being to scale. It is dictated by the shapes shown in FIG. 7A (concentric circle

and equilateral triangle). Consider the following:
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al Saaremaa

See http://mathworldwolfram.com/EquilateralTriangle.html. This simple calculation showsthat

r (the distance each side of the triangle is away from the center point of the circle) shrinks to 42R

(half the radius of the outer circle) only when the triangle fits inside the circle. If the corners of
 

the triangle fall outside the circle (as shown in FIG. 7A), then r will necessarily be greater than 2

R. In other words, when the corners ofthe triangle fall outside the circle, the sides of the triangle

will always be closer to the outer circle than to the center point or axis of that circle. Therefore,

not only does FIG. 7A disclose the relationships recited in these limitations between the

electrodes, tube wall and tube center, but even if the scale of the drawing were altered or

changed,the relationship would still necessarily be satisfied. The Declaration of Dr. Strykowski

filed herewith supports these findings. See Declaration of Dr. Paul Strykowski under 37 C.F.R.

§1.132 at Tf] 4-8.

Nothing in this section is intended to import a limitation that the electrodes be configured

in a triangular configuration. This section is merely meant to point out that the limitations noted

above are supported by the disclosure and are not dependenton the scale of the figures.
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Page 30
Dkt: 3406.005US2

5-7. “a portion of at least one of the first and second electrodes being in contact
with at least one wall of the tubular housing”

“the electrode in contact with a wall of the tubular housingis in contact with
a curved wall of the tubular housing”

“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”

FIG. 7A showsthe electrodes (1, 2) in contact with the curved inner wall of the circular tube 3.

Becausethe electrodes contact the wall, each is closer to that wall than the distance separating

the electrodes. Componentsthat are touching or contacting each other are necessarily closer

together than components that are separated. See Declaration of Dr. Paul Strykowski under 37

C.F.R. §1.132 at J 4, 9-10.

Fig. 7A
a cae The electrodes(e.g., 1, 2) are shownHAAG \ . :

€ oo contacting the curved innerwall of
tube (3).

4  

7, "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"

FIG. 7A showsthe electrodes supported by stabilizing hardware 4 that does not cross into

the center of the tube. Instead, the stabilizing hardware extends generally radially outward to

support the electrodes against the wall of the tube. As shownin the figure, this creates an

unobstructed passageway throughthe tube that includes the center axis of the tube. The
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passagewayis dramatically wider than the narrow distance separating the first and second

electrodes. One of skill in the art would recognize from FIG. 7A that the electrode pairs are

spaced apart to form a water flow passageat the center ofthe tube that is multiple times wider

than the distance between the electrodes of a pair. See Declaration of Dr. Paul Strykowski under

37 CF.R. §1.132 at 99 4, 11-12.

The unobstructed water flow

passageway(highlighted here on FIG.

7A in yellow) includesthe longitudinal
f_—_papsssssssnss COMET axis of the tubular housing 3 anda is dramatically wider than the spacing

4 between electrodes | and 2.

  
 

ten 

8. "the outside electrode defines a cross-sectional area betweenthe outside

electrode and the inward facing surface of the tubular housing thatis less
than a cross-sectional area of the unobstructed passageway"

Dependentclaims 19, 20, 44 haveall been amended to remove the word “substantially”

whereit modifies “less than...” In addition, Applicant notes that FIG. 7A showsthe area

between the electrodes and the housing (highlighted in red in the figure below) is less than (and

is even dramatically less than) the cross-sectional area of the unobstructed passageway

(highlighted in yellow in the figure below). Oneof skill in the art would recognize from FIG. 7A

that by positioning the electrode pairs closer to the outer wall of the tube, a larger area for water

to flow is created at the center of the tube andthere is less area between the electrode and the

wall of the tube for water to pass. See Declaration of Dr. Paul Strykowski under 37 C.F.R.

§1.132 at f9 4, 13-14.
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The area highlighted in redis
significantly less than the area
highlighted in yellow. 

This relationship is not dependent on the scale of the drawing. As noted above, where an

equilateral triangle is positioned over a circle with its corners falling outside the circle, the area

shownin the above figure will necessarily be less than the area shownin yellow.

1. The area of the equilateral triangle is
 243

7 2 = 43a? (rounding)
2. The area ofthe circle is mR’. 2 oO — v3 = a = a
3. cos 30° = > OR? therefore R 3

2

4. The area of the portion in red = + (aR? — ays )3 4

_/t_ vB, 22
“Gop?

= 20a (rounding)

5, 0.20a° < 0.43a?

As shownin the equations to the right of the figure, where the triangle is showntofit

precisely within the circle, the area between oneofthe triangle sides and the circle (shown in

red) will necessarily be less than half the area of the triangle. Where the cornersofthe triangle

fall outside the circle, as shown in FIG. 7A ofthe ‘495 patent, the area shownin red will be an
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even smaller fraction of the area of the triangle inside the circle. Therefore, not only does FIG.

7A show the relationship recited in the limitation above, but this relationship will necessarily be

maintained for any arrangement wherethere the electrodes are positioned along the sides of any

equilateral triangle with its corners located outside the tubular housing, as shown in FIG. 7A.

See Declaration of Dr. Paul Strykowski under 37 C.F.R. §1.132 at J 4, 13-14.

9-11. “the passageway running for at least the length of one of the electrodes
positioned within the housing"

"the passageway runninglongitudinally for at least the length of one of the
electrodes positioned within the tubular housing"

"the unobstructed passageway having a uniform cross-sectional area along
that length.”

As described above, each of claims 17, 20, 29, 42, and 62 have been amended to remove

the reference to a “portion” of the electrodes. Further, claim 62 has been amended to removethe

term “substantially” modifying “uniform”.

FIGS. 7A and 7B are described as showing the oxygenation chamberof an emitter. Col.

3:55-59 (“FIG. 7 shows an oxygenation chambersuitable for flow-through applications. FIG.

7A is across section showing arrangementof three plate «

electrodes. FIG. 7B is a longitudinal section showing the points Fig. 7A
of connection to the power source.”); col. 9:7-17 (“In FIG. 7(A), 

 
 

 
the oxygenation chamber is comprised ofthree 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.

.. FIG, 7(B) showsa plan view ofthe

oxygenation chamber... with stabilizing

hardware 5 serving as a connectorto the
6

powersource.”).
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As shownin these figures, there is an unobstructed passagewayat the center of the tube

that runs the length of the electrodes 1, 2. The length of the electrodes is shown in FIG. 7B.

FIG. 7A, which showsa cross-sectional view ofthe oxygenation chamber, shows how hardware

1S positioned toward the outside of the electrodes so that there are no obstructions in the
 

passagewayfor the length of the electrodes, and the passageway has a uniform crosssectional

area inside the oxygenation chamber. There is no reliance on the scale of the drawingsto satisfy

these claim limitations. Therefore, the disclosures of FIGS. 7A and 7B andtheir description in

the specification reasonably conveyto the artisan that the inventor had possession of the

invention at least as of the time the ‘495 patent wasfiled. See Declaration of Dr. Paul

Strykowski under 37 C.F.R. §1.132 at ff 4, 15-17 By disclosing an example emitter

oxygenation chamberwith a passagewaysatisfying these limitations, the inventor met the written

description requirement of 35 U.S.C. §112.

35 U.S.C. §112, 2" Paragraph

The examinerrejected claims 13-27, 31, 38, 55, 56, 62-69, because of the use of the term

“substantially.” By this amendmentthe term “substantially” has been deleted from claims13,

19, 20, 31, 38, 44, 55, 62. It is believed that the rejection of claim 27 on this basis wasin error as

the word “substantially” does not occur in claim 27.

35 U.S.C. §112, 4" Paragraph

The examinerrejected claims 23, 26, 36, 46, 49, 58, 61 and 69 which specificallycall out

microbubbles or nanobubbles on the groundsthat the claims from which these depend are

already limited to a “critical distance” which is defined in the specification at 4:1-3 to be “the

distance separating the anode and cathode at which evolved oxygen forms microbubbles and

nanobubbles.” Elsewhere, the specification also states, “The critical distance ranges from 0.005

inches to 0.140 inches.” See 3:12-13. The applicant would agree with the examiner’s rejection

had any of the claims used the defined term “critical distance.” None of the claims, however, use

the phrase “critical distance.” Claim 13, for example, only recites that the electrodes are

“separated by a distance of between 0.005 inches to 0.140 inches.” There is a difference

between claiming the configuration of the electrodes and claiming a specific result from
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operating the electrodes in that configuration. The independent claims wherethey recite the

separation distance are not claiming obtaining oxygen bubbles of a certain size. For example,

claim 13 recites that “the first electrode opposing and separated from the second electrode by a

distance of between 0.005 inches to 0.140 inches” and that the powersource “is operable to

produce oxygen in said water.” By adding a requirementthat the oxygen produced by the

emitter includes bubbles of a certain size, the dependent claims are narrowing the claims.

Infringement of the dependent claims may require different evidence (i.e. evidence indicative of

the size of emitted bubbles), whereas there is no such requirement for determining infringement

of the claims that recite the distance separating the electrodes.

Recapture

The examinerrejected all claims (13-69) as improperly recapturing subject matter

surrendered during prosecution of U.S. Patent No. 7,396,441. The ‘441 patent is not being

reissued. The ‘495 patent, however, which is presently being reissued, claimspriority to the

‘441 patent. The examinernotes that during prosecution of the ‘441 patent, to overcomea prior

art rejection the claims were amendedto recite “three matched sets of anodes and cathodes

mountedto stabilizing hardware such that each matchedset resides at a 120° angle to the

adjacent matchedsets.” Merely for ease of reference, this limitation will be referred to herein as

“the triangle limitation.” This triangle limitation does not appear in pending claims 13-69.

Therefore, the examiner has rejected the present claims for recapture. Applicants respectfully

traverse this rejection. In short, because the issued claims of the ‘495 patent did not include this

limitation, the recapture rejection should be withdrawn.

Forreference, the related prosecution history 1s as follows: (1) Provisional Application

No. 60/358,534, filed on February 22, 2002; (1) Application No. 10/372,017,filed February 21,

2003, now U.S. Patent No. 6,689,262,(1); (111) continuation-in-part Application No. 10/732,326,

filed on December 10, 2003, now U.S. Patent No. 7,396,441; (iv) divisional Application No.

12/023,431, filed January 31, 2008, now U.S. Patent No. 7,670,495, (v) reissue Application No.

13/247,241, filed September 28, 2011, now US. Patent No. RE45,415; (vi) continuation reissue

Application No. 14/601,340, filed January 21, 2015 (the present application); and (vii) pending

continuation reissue Application No. 15/085,741, filed March 30, 2016.
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The three part test for analyzing recapture is as follows.’ First, the reissue claims are

analyzed to determine whether and in what aspects the reissue claims are broader than the

original patent claims. The original patent is the patent actually being reissued. Second,if the

reissue claimsare broader in some aspects, it must be determined whether the patentee

surrendered subject matter and whetherany of the broader aspects ofthe reissue claim relate to

that surrendered subject matter. Note that the second step has two subparts: (1) determine

whether the patentee surrendered any subject matter, and (i1) determine whether any of the

broader aspects identified in the first step relate to the surrendered subject matter. In the third

step, the claims must be analyzed to determine whether the reissued claims were materially

narrowedin other respects to avoid the recapturerule.

Thefirst step in the analysis is a comparison of the reissue claimsto the claims of the

patent being reissued,i.e., the “original” patent.” To determine in what respects a reissue claim

has been broadened(thefirst step of the recapture analysis), the reissue claims are not compared

to claims in related applications, only to the original patent claims being reissued. It 1s incorrect

in the first step of the analysis to assert that the pending reissue claims are broadened based on a

comparison to claimsin the other patents not being reissued such as the ‘441 issued claims. How

the claims are “broader” is determined only by a comparison to the claimsof the patent actually

being reissued.

The issued emitter claims of the ‘495 patent (the “original” patent) did not include the

triangle limitation. Therefore, the pending reissue claims have not “broadened”the ‘495 patent

claims based on anylack of the triangle limitation. In other words, the triangle limitation is not

4 Sec, c.g., MBO Laboratorics, Inc. v. Becton, Dickinson & Co., F.3d 1306 (Fed. Cir. 2010); citingInre
Clement, 131 F.3d 1464, 1468 (Fed. Cir. 1997).
5 The MPEP makesclear that the first step of recapture analysis is a comparison to the claimsofthe
patent being reissued. See MPEP 1412.02 (“In everyreissue application, the examiner mustfirst review
each claimfor the presence of broadening, as compared with the scope of the claims of the patent to be
reissued.”’)(emphasis added). Bycontrast, the MPEP also makesclear that the secondstep of the
recapture analysis looks to the patent family’s entire prosecution to determine what may have been
surrendered. See MPEP 1412.02 (“Where a claimina reissue application 1s broadened in some respect as
comparedto the patent claims, the examiner must next determine whether the broadening aspect(s) of that
reissuc claim relatc(s) to subject matter that applicant previously surrendered during the prosccution of
the original application (which becamethe patent to be reissued). The “original application" includes the
patent family’s entire prosecution history.”)
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one way in whichthe reissue claims are broader than the claims of the patent being reissued. It

is not one of the differences between the reissue claims and the claims of the patent being

reissued. In the present case, as identified in the inventors oath, the reissue claims are broader

than the original claims being reissued, for example, in that the new claims do notrecite a spacer

between the electrodes (Senkiw Decl. 79), not because the new claims do notrecite the triangle

limitation. When the proper claim comparison underthefirst step of recapture analysis is

performed, the triangle limitation is not a way or aspect in which the reissue claims are

broadening. Because the reissue claims have not broadened the ‘495 patent claims with respect

to the triangle limitation, the recapture rejection based on the triangle limitation should be

withdrawn.

It is true that the second step of the analysis—determining what has been surrendered—

considers arguments and amendments made during prosecution of related applications. The

second step must determine whether any of the broadened aspects of the reissue claims

(identified in step 1) relate to subject matter surrendered during prosecution ofthe patent being
 

reissued or surrendered during anyrelated prosecution. See, e.g., MBO Laboratories, Inc. v.

Becton, Dickinson & Co., F.3d 1306 (Fed. Cir. 2010)(“The term ‘original patent’ [for the first
 

step] refers to the patent corrected byreissue; it does not limit the universe of patents and their

prosecution histories that can be the basis for surrendered subject matter [under the second

step].” Determining what subject matter has been surrendered is based on a review ofall related

applications.

Even for this second step, however, the Court in MBO Labs. noted that the recapture

doctrine,like the doctrine of prosecution history estoppel, looks to related applications for

surrendered subject matter when the claims being reissued and the claims in a related application

have a limitation in common. That is, an argumentrelated to a limitation in a related application

will be binding in subsequentrelated prosecutions where the claims include that samelimitation.

MBOLabs.at 1318 (The prosecution history of a related patent can be relevant if, for example, it
 
addresses a limitation in common with the patent in suit. ... When multiple patents derive from

the same initial application, the prosecution history regarding a claim limitation in any patent

that has issued applies with equal force to subsequently issued patents that contain the same

claim limitation.”) (emphasis added).
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In the present case, however, the triangle limitation is not present in both the ‘441 and the

‘495 issued claims. It is only found in the ‘441 claims. Because the applicant continued to

pursue and was eventually granted claims that did not include the triangle limitation in a

continuing application,the triangle limitation is not surrendered subject matter. In other words,

because the claims of the ‘495 patent did not repeat or include the triangle limitation, there is no

basis to concludethat the triangle limitation constitutes surrendered subject matter for purposes

of reissuing the ‘495 patent claims. The Federal Circuit has stated that where a continuing

application is filed to pursue broader claims,it is inappropriate to find recapture based on a

narrowing amendmentin an earlier application:

Although the recapture rule does not applyin the absence of evidencethat
the applicant's amendment was “an admission that the scope of that claim was not
in fact patentable,” “the court may draw inferences from changes in claim scope
when other reliable evidence of the patentee's intent is not available.”
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 unpatentable, but it is not dispositive because other
evidence in the prosecution history mayindicate the contrary. n.2 For example,
if an applicant amends a broad claim in an effort to distinguish a reference and
obtain allowance, but_promptly files a continuation application to continue to
traverse the prior art rejections, circumstances would suggest that the applicant
did not admit that broader claims were not patentable-assuming that the applicant
does not ultimately abandon the continuation application because the examiner
refuses to withdraw the rejections.

In re Clement, 131 F.3d 1464, 1469 (Fed. Cir. 1997)(citations omitted, emphasis added).

In addition, even assuming for the sake of argumentthat thetriangle limitation were

considered surrendered subject matter for the ‘495 patent, none of the broadening aspects of the

reissue claims relate to the triangle limitation. As stated above, the broadened aspects ofthe

pending reissue claims (when properly comparedto the claimsof the ‘495 patent being reissued)

relate to the spacer between the electrodes and the supersaturated limitation, not to any triangle

limitation. Therefore, even assumingthe triangle limitation constitutes surrendered subject

matter, the broadening aspects of the pending claimsdo notrelate to that subject matter.

Applicants respectfully submit that for at least these reasons, the recapture rejection

should be withdrawn.
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Responseto Statements Suggesting that the ‘441 Patent (and Not the ‘495 Patent) is the
Reference Patent for Determining Whether the Pending Claims Can Be Pursuedin a Reissue

Application Filed on the ‘495 Patent

This office action, and previous office actions, make statements suggesting that the ‘441

patent (and not the ‘495 patent) is the reference patent for determining whetherthe pending

claims can be pursuedin a reissue application filed on the ‘495 patent. The current office action

at page 4, for example, states:

The '495 patent does not contain claims to an emitter positioned within a
conduit (as shown in Fig. 7), rather, it is the '441 divisional patent which claims
an emitter positioned within a conduit. During prosecution of the '441 patent
application, applicant specifically cited to Fig. 7 as support for the '441 patent
claims. The present continuation reissue application cannot broaden the claims of
the '441 divisional patent (which issued July 8, 2008). Nor can the present
continuation reissue application recapture subject matter that was surrendered
during the prosecution of the '441 divisional patent.

Claims 13-69 are rejected as being based upon a defective reissue
declaration under 35 U.S.C. 251 as set forth above. See 37 CPR 1.175.

A. Summary of Response

The process for assessing whether claims can be pursued in a broadening reissue

application starts with identifying the “original patent” which, by statute, is the patent being

reissued. M4BO Laboratories, Inc. v. Becton, Dickinson & Co., 602 F.3d 1306, 1316 (2010) (the

Federal Circuit has construed “original patent” to be the actual patent being reissued).

Respectfully, by making statements such as “the present continuation reissue application cannot

broaden the claims of the ‘441 divisional patent (which issued July 8, 2008)”this office action

and previous office actions appear to confuse the ‘441 patent with the ‘495 patent. The ‘495

patentis in fact the original patent, and it issued March 2, 2010, less than two years from the date

applicantfiled its application to reissue the ‘495 patent.

The ultimate question is whether or not there is any point of law which would bar

applicant from pursing the pending claims in a reissue application filed on the ‘495 patent. The

examiner has stated or suggested that the pending claims violate three points of law. In the

application of each point of law, however, the examiner reverts back to the ‘441 patent,

effectively using it as the original patent in analyzing the legal issues.
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First, the examiner has suggested pending claims violate the two year rule for broadening

reissues, and references the issue date of the ‘441 patent. The law, however, makesclear that the

reference point for measuring the two year period is the issue date of the original patent which is

the ‘495 patent. The two year rule has beensatisfied and does not bar the pending claims.

Second, the examiner has stated that the pending claims violate the Orita doctrine and

references a restriction requirement that was madein the ‘441 patent prosecution, not the “495

patent prosecution. Asis the case with the application of the two-year rule, the Orita analysis

starts with the ‘495 patent and its prosecution, and not the ‘441 patent. Here, there was no

restriction madein the ‘495 patent prosecution. The examinerin the ‘495 patent prosecution did

not make, repeat orrefer to the prior restriction from the ‘441 patent. MPEP 819 (“Arestriction

requirement(and election thereto) madein a parent application does not carry overto a

continuation, CIP, or divisional application.”) (emphasis added). There being norestriction or

narrow constructive election in the ‘495 patent, the Orifa doctrine does not apply or bar the

pending claims.

Third, the examinerstates that the pending claims violate the recapture doctrine. Again,

the examinerstarts with the ‘441 patent and its prosecution as the starting point. That, again,is a

misapplication of the law of recapture. As discussed above, thefirst and secondsteps of the

recapture analysis starts with the claims of the ‘495 patent. Here,it is clear that recapture does

not apply becausethe triangle limitation found in the ‘441 patent claimsis not even present in

the already issued ‘495 claims. As a matter of law, because the applicant continued to pursue

and was eventually granted claimsthat did not includethe triangle limitation in a continuing

application which resulted in the ‘495 patent, the triangle limitation is not surrendered subject

matter.

In the application of each of these three legal principles the examiner has incorrectly used

the ‘441 patent as the reference, instead of the ‘495 patent whichis in fact the original patent.

Reconsideration is respectfully requested.

B. Detailed Discussion

Since the office action continues to suggest that the pending claims are barred by the

Orita doctrine and the two-yearrule, applicant includes the details of the prior response to those
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rejections. The Senkiw Declaration reference below is in the record. It wasfiled with

applicant’s request for continued examination.

1. There was norestriction requirement in the ‘495 patent prosecution that
would have precluded the present claims from being prosecutedin the ‘495
patent.

The Federal Circuit has provided the following guidance on the application of the Orita

doctrine: (1) restriction requirements from prior related applications do not carry over into

continuing applications unless the restriction is specifically repeated or referred to in the

continuing application, (2) the Oréfa doctrine is only applied to reject reissue claims that could

not have been prosecuted in the patent being reissued, and (3) reissue claims can only be rejected

based on the Orifa doctrine wherethe reissue claims are identical or substantially identical to

claims that were subject to a prior restriction.

While not actually citing the Orifa doctrine, the office action’s reference to the “495

being a divisional of the ‘411 patent continues to suggest that the Orita doctrine is being applied

to bar the presently pending claims. Prior rejections were premised on there beinga restriction

requirementin the ‘495 patent prosecution that would prevent the present claims from being

prosecuted in the ‘495 case. That premise is false, however, because there wasnorestriction

madein the ‘495 patent prosecution. The examiner did not make, repeator refer to the prior

restriction from the ‘441 patent. MPEP 819 (“A restriction requirement (and election thereto)

made in a parent application does not carry over to a continuation, CIP, or divisional

application.”) (emphasis added). There being norestriction or narrow constructive election in

the ‘495 patent, the Orifa doctrine does not apply and the Applicant should be permitted to

pursue the pending claims in a reissue of the ‘495 patent.

Not only did the examiner of the “495 patent not makea restriction, but he also rejected

the claims of the ‘495 patent for double patenting based on the claims of the ‘441 patent. The

claims ofthe ‘441 patent included the “within a conduit” limitation. In effect, the examiner of

the 495 patent found that the apparatus claims of the “495 patent, including claim 2 of the ‘495

patent, were essentially the same invention and should have been prosecuted together with the

claimsof the ‘441 patent that included the “within a conduit” limitation. See Senkiw Decl. {[{]

13-14, 17. Asa result, the Applicant was required to file a terminal disclaimer, forfeiting a
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portion of the term of the 495 patent and to commit the two patents to common ownership to

overcomethe double patenting rejection. The prosecution record is clear that the examinerof the

‘495 patent did not believe the claims in the ‘495 patent were patentably distinct from claims that

included this particular limitation and, in fact, found the ‘495 claimsto be essentially the same

invention as claims that includedthis limitation.

The Patent Office cannot assert that the claims of the “495 patent are not patentably

distinct from claims that include the “within a conduit” limitation during original prosecution of

the ‘495 patent, and then take the opposite position that the same claimsare patentablydistinct

on this basis during reissue ofthe ‘495 patent.

The merefact of identifying a continuing application as a “divisional,” by itself, does not

limit or restrict the scope of claims that may be filed or prosecuted in that application. It is

commonthat applicants, by adding or amending claims, end up with claims in an application

filed as a divisional that are not patentably distinct from claims prosecuted in the parent

application. Such claim sets are said to be not consonant with the prior restriction, and the only

consequenceis that the patent will lose the benefit of Section 121’s safe harbor protection

against double patenting findings. The case law is full of examples where applicantsfiled and

were issued claims in divisional applications that later were said to be not consonant with prior

restricted claim sets. Symbol Techs., Inc. v. Opticon, Inc., 935 F.2d 1569 (Fed. Cir. 1991);

Gerber Garment Tech., Inc. v. Lectra Sys., Inc., 916 F.2d 683 (Fed. Cir. 1990); St. Jude Med.

Inc. v. Access Closure, Inc., 729 F.3d 1369, 1377 (Fed. Cir. 2013); Lerner v. Ladd, 216 F. Supp.

81 (D.D.C. 1962).

 

 

Significantly, the examiner of the ‘495 patent even had the opportunity to issue a

restriction requirement between claims in the “495 patentitself on this basis because there were

claimsin the ‘495 patent application that included the “within a conduit” limitation. To beclear,

there were claims in the ‘495 patent both with and without the “within a conduit” limitation.

Despite this, the examiner issued no restriction requirement. Claim | ofthe ‘495 patent included

the limitation, “providing a flow through oxygenator comprising an emitter...placing the emitter

within a conduit...” (emphasis added). By contrast, claim 2 of the ‘495 patent did not include a

limitation that the emitter was “within a conduit”. The examinerof the ‘495 patent was squarely

presented with the opportunity to restrict claim 1 from claim 2 based on this limitation, but did
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not do so. Instead, he rejected claim 2 for double patenting based on claims in the “441 patent

that included the “within a conduit” limitation. The record cannot be moreclear that the

examinerofthe ‘495 patent did notrestrict out or prevent or bar claims in the ‘495 patent based

on the presence or absenceofthe limitation that the emitter be positioned “within a conduit”.

In all three prosecutions (262, ‘441, and ‘495), the Applicant consistently pursued claims

to an emitter for electrolytic generation of bubbles of oxygen. See Senkiw Decl. fff 13-14.

There is no basis for asserting that the present claims which are similarly directed to an emitter

for the electrolytic generation of bubbles of oxygen could not have been prosecuted with the

claims of the ‘495 patent. There being norestriction or narrowconstructive election in the ‘495

patent (and instead a double patenting rejection), Applicant should be permitted to pursue the

pending claims in a reissue of the ‘495 patent to correct the error in claim 2 of the ‘495 patent

identified in paragraphs 7 and 8 of the Senkiw declaration.

2. Whenclaiming an emitter for generating oxygen bubbles in water, reciting
that the electrodes are “within a conduit” does not makethe claims

patentably distinct from claimsthat do not recite that limitation.

It makes sense that the phrase “within a conduit” would not make claimsto an emitter for

generating oxygen bubbles in water patentably distinct from claims that do not. As explained in

the reissue declaration, to generate oxygen bubbles in water, of course, some type of water

container or vessel is needed to bring the electrodes into contact with the water. Senkiw Decl.

15. Therefore, simply adding “within a conduit” is not a patentable step, as it does not add any

significant feature that wouldn’t alreadyinherently be needed to make an emitter create bubbles

in water. Senkiw Decl. { 16.

3. Applicant never argued that the limitation “within a conduit” made claims
patentably distinct.

It was also suggested in prior office actions that an argument had been made during

prosecution of the ‘441 patent that placing the electrodes “within a conduit” was a patentably

distinct limitation. No such argument was made. See Senkiw Decl. J] 18-21. In an office

action dated May25, 2007, claim 1 of Application No. 10/732,326 wasrejected for double

patenting based on claimsin the ‘262 patent. In response, in an amendmentdated August17,

2007, multiple changes were madeto the claim, and the Applicant stated that the double
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patenting rejection no longer applied. The following chart showsthe claim both before and after

the amendment. 

Claim discussed in ‘441 prosecution Claim discussed in ‘441 prosecution
prior to amendment after amendment

(with and without markings to show changes)
1. A flow through oxygenator consisting 1. A flow through oxygenator eernsistineef

 

of comprising:
an emitter for electrolytic a fluid conduit _having a fluid inlet and a

generation of microbubbles of oxygen from|fluid outlet fluidly connected with a conduit
an aqueous medium, comprising lumen:

an anode separated at a critical an oxygen emitter for electrolytic
distance from a cathode both within|generation of microbubbles of oxygen from an
an aqueous medium and in aqueous|aqueous medium, the oxygen emitter including a
communication with each other, plurality of matched sets of anodes and cathodes
and wherein the matched sets of anodes and cathodes

a powersourceall in electrical are mounted to stabilizing hardware such that the
communication with each other, wherein oxygen emitter is positioned within the conduit
the emitter is placed within or adjacent to a|lumen cemprising-an-anedeseparatedataerttical
conduit for flowing water. distance-frem-a-eathedebotharthin-an-aetesus

eachother and
a powersource alt in electrical

communication with each-etherwhereir the

oxygen emitter s-placed-within-oradjacentio-a

Clean version (without markings)
1. A flow through oxygenator comprising:

a fluid conduit having a fluid inlet and a
fluid outlet fluidly connected with a conduit
lumen;

an oxygen emitter for electrolytic
generation of microbubbles of oxygen from an
aqueous medium,the oxygen emitter including
a plurality of matched sets of anodes and
cathodes wherein the matched sets of anodes and

cathodes are mounted to stabilizing hardware
such that the oxygen emitter is positioned within
the conduit lumen; and

a powersourcein electrical
communication with the oxygen emitter.

   
The remarkssection filed with the amendmentincluded the generic statement:
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“Applicant respectfully asserts that the need for a Terminal Disclaimer to overcome a
non-statutory obviousness-type double patenting rejection has been overcomethroughthe
present amendmentto independent claim 1... As claims 1 [and others] are patentably
distinct from claims 1-6 of U.S. Patent No. 6,689,262, Applicant respectfully requests
said rejection be withdrawn.”

From the marked changesit is clear that multiple changes were madeto the claim. The

amendments to the claim included: changing the preamble from “consisting of” to “comprising”;

removing anyreference to a critical distance between electrodes; adding a limitation that there be

a plurality of anodes and a plurality of cathodes; adding a limitation that the electrodes now be

arranged in a plurality of “matched sets’; adding features of a fluid conduit; and adding

completely new structure, “stabilizing hardware”, that was not previouslyrecited. The limitation

that the electrodes be “positioned within the conduit lumen” was nevercalled out as being the

basis for making the claims patentably distinct. In fact, no one limitation wasspecifically

identified as the basis for making the claim patentablydistinct, and there is no more reason in the

prosecution history to pin the distinction on the “within a conduit” limitation than there is to pin

the distinction on the new “stabilizing hardware”limitation, for example, or the “plurality of

matched sets” limitation. In fact, the language that the electrodes be “placed within or adjacent

to a conduit” had already been in the claim priortothe amendment which suggests that the

“positioned within the conduit”limitation was not the basis for arguing the claim was now

patentably distinct.

In addition, in the very next office action, the examiner disagreed that even all of these

amendments combined made the claims patentably distinct. The examiner maintained the

double patenting rejection. Only after several more later amendments that did not relate to the

electrodes being positioned “within a conduit” did the examinerfinally withdraw the double

patenting rejection. Therefore, the prosecution history of the ‘441 patent does not support any

finding that either the Applicant or the examiner ever argued or asserted that the “positioned

within a conduit” limitation made claims patentably distinct from claims that did not recite that

limitation.

4. Thepresent claims are not identical or substantially identical to any
restricted claims

Since there was norestriction requirement madein the ‘495 patent application, the Orila
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doctrine does not apply. Further, even assumingthat the restriction in the ‘441 application was

referred to and imposed by the examinerin the “495 prosecution (which did not happen), any

attempt to apply the Orifa doctrine by the examiner must include a finding, supported byan

articulation of the reasoning therefore, that the claimsare identical or substantially identicalto

claims that were subjectto a prior restriction requirement. See Lxparte Belliveau, decision of

the Board of Patent Appeals and Interferences, Appeal No. 2010-007121, Application No.

10/801,177, Patent No. RE43,017 (Aug. 30, 2010) (reversing examiner’s Orifa rejection for

failure to make any finding that the claims were identical or substantially identical to claims

subject to the restriction requirement).’ The office action makes nofinding that these claims are

identical or substantially identical to the claims that were subject to the ’441 restriction

requirement. The present claims, while directed to an emitter for electrolytic generation of

bubbles of oxygen, are, in fact, not identical or substantially identical to the claims in the ’441

patent that were subject to the restriction requirementat least because of the very features and

limitations noted in the present reissue oath relating to FIGS. 7A and 7B. The rejection should

be withdrawn.

5. The two-yearperiodforfiling a broadening reissue is measured from the
issue date of the ‘495 patent, not the prior ‘441 patent.

In a prior advisory action dated Nov. 25, 2015, the examiner suggested an alternative

argumentthat, if the claims of the ‘495 patent are not patentably distinct from the earlier-issued

‘441 patent, then the two year rule for a broadening reissue on the ‘495 patent is measured from

the issue date ofthe ‘441 patent.” Since the first broadening reissue on the ‘495 patent wasfiled

 

"Tn addition to being accessible via PAIR, this case is also published on LEXISat /xparte

Belliveau, 2010 Pat. App. LEXIS 17175 (B.P.A.I. Aug. 30, 2010).

* While unrelated to examiner’s view of the two-yearrule, the examiner made a statement
characterizing the present reissue claimsthat is based on flawed logic and goes too far. The
examiner stated: “If the ‘495 oxygen emitter claims are not patentably distinct from the ’441
flow-through oxygenator claims, then the instant reissue claims to an emitter positioned within a
conduit are also not patentably distinct from the “441 claims.” It is true that each of the
applications (the ‘441 case, ‘495 case, and the present reissue) include claims directed to an
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more than two years after the “441 parent patent issue date, the examiner suggests the two-year

rule would bar the claims. That is not the law.

Asset out in 35 U.S.C. §251, the two year period is measured from the issue date ofthe

“original patent.” The Federal Circuit has construed “original patent” to be the actual patent

being reissued. A/BO Laboratories, Inc. v. Becton, Dickinson & Co., 602 F.3d 1306, 1316

(2010). As explained in the MBO Labs., the patent office may look to other related applications

to determine if there has been anyrecapture, but the two year date runs from the actual patent

being reissued. AZBO Laboratories, Inc. v. Becton, Dickinson & Co., 602 F.3d 1306, 1316

(2010). Here, that is the issue date of the ‘495 patent, not the ‘441 or ‘262 patent. The error

being corrected occurs in the ‘495 patent, and it is the ‘495 patent that is being reissued.

The Applicants previously provided a copy of the decision in Ex Parte Taylor, 2015 Pat.

App. LEXIS 953 (PTAB Feb. 12, 2015)(App. No. 13/067,574) as an example that contradicts the

position stated in the advisory action. In Ex Parte Taylor, the PTAB expressly found the

broadening reissue application to be timely filed, even though the reissue claims were clearly

broader than and filed more than two yearsafter the issuance of an earlier related patent. The

PTAB expresslyfinds that “Taylor timely seeks broadening reissue under 35 U.S.C. § 251 n5 of

US. Patent No. 7,582,597 B1 Products, methods and equipmentfor removing stainsfrom

fabrics. n6.” In footnote six, the Board’s opinion points out that the “597 patent was a

continuation claiming priority back to a prior ‘157 patent which had issued (Sept. 2006) almost

five years prior to the filing date of the reissue application (June 2011). Despite this fact, the

Board found the broadeningreissue application to be timely filed because it was filed within two
 

emitter for electrolytic generation of bubbles of oxygen. It is also true adding “within a conduit”
alone does not render a claim patentably distinct from an emitter claim withoutthat limitation. It
does not follow, howeverthat the present reissue claims are not patentably distinct from the
claims in the ‘441 patent. Nor has the Applicant argued that the present reissue claims are not
patentably distinct from the claimsin the “441 patent. The position taken by the Applicantis that,
because the examinerof the ‘495 patent did not use the “within a conduit” limitation to restrict
claims from the ‘495 patent, the present reissue claims cannot be barred from a reissue of the
‘495 patent on this basis. In other words, the present reissue claims clearly could have been
prosecuted in the ‘495 patent, whichis sufficient to satisfy the Orita doctrine.
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years of the patent actually being reissued. It is significant to note that the reissue claims were

clearly broader than not onlythe claimsof the patent being reissued, but also broader than the

claims ofthe related patent that had issued nearly five years prior to the filing ofthe reissue.

The finding in Ex Parte Taylor, therefore, contradicts the position taken in the advisory

action. As long as the claimsare careful not to recapture surrendered subject matter, a

broadening reissue applicationis timelyif filed within two years of the patent being corrected,

regardless whether the reissue claims would be broader than other claimsin related cases.

As mentioned in AfBO Labs the prohibition on recapture, of course, may look to other

related applications. The recapture doctrine, however, does not alter how the two year term for

broadening is measured. Indeed, if there were a blanket rule prohibiting reissue claims that are

broader than claims more than two years old in earlier-issued, related patents, then there would

be no need to apply the recapture doctrine in such cases. In other words, that the recapture

doctrine is applied in such cases contradicts the legal theory asserted by the examiner.

6. The present reissue claims are directed to the invention disclosed in the ‘495
patent.

It wasalso stated in prior office actions that the reissue claims are directed to a

“different” invention than the claimsof the '495 patent. This is not thetest for satisfying the

requirement in 35 U.S.C. §251 that a reissue patent be "for the invention disclosedin the original

patent." MPEP § 1412.01 makesclear that the new claims need onlybe for the same general

invention as measured against the specification disclosure, not the prior claims. If there is

support under § 112 for the newly added claimsandthere is no other indication in the

specification of an intent not to claim the invention, then the newly addedclaimssatisfy the

requirement of 35 U.S.C. §251 that the reissue patent be issued for the “same invention.”

Therefore, the prior office action’s assertion that the newly added claimsare directed to a

“different” invention as compared to the claims of the ‘495 patent is improper and provides no

basis for rejecting the claims.
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Conclusion

For the foregoing reasons the Applicant respectfully requests reconsideration and

withdrawal of the pending rejection.

Respectfully Submitted,
CARLSON, CASPERS, VANDENBURGH,
LINDUIST & SCHUMAN,P.A.
Suite 4200

225 S. Sixth Street

Minneapolis, MN 55402
(612) 436-9617

Date By:
Philip P. Caspers
Reg. No. 33,227
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S/N14/601340

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: James Andrew Senkiw Examiner: Jerry D. Jahnson

Serial No.: 14/601,340 Group Art Unit: 3991

Filed: January 21, 2015 Atty, Docket No.: 3406.005SU82

Continuation Reissue of U.S. Patent No. 7,670,495 Issued March 2, 2010
Title: FLOW-THROUGHOXYGENATOR Customer Number: 38846

DECLARATION OF DR. PAUL STRYKOWSKI

UNDER 37 CLFR. §1.132  

I, Dr. Paul Strykowski, declare as follows:

1. Thold Ph.D. and MLS. degrees in Mechanical Engineering fromYale University

and a B.S. degree in Mechanical Engineering from the University of Wisconsin. I currently

teach undergraduate and graduate fluid mechanics as the Morse Alumni Professor in the College

of Science & Engineering at the University of Minnesota.

2. In my research I have examined both fundamental flow physics and applied Muid

mechanics of nonreacting and reacting free shear flows, and [ have performedstudies of

transitional and turbulent free shear flows experiencing density variation, curvature,

compressibility, and heat release. My curriculumvitae is attached as exhibit A.

3. T have read the disclosure of U.S. Patent No. 7,670,495.

4 I can see each ofthe claim limitations discussed belowinthe disclosure of the

‘495 patent, and for the reasons given below, itis my opinion that the claim limitations discussed

herein for an electrolysis emitter were sufficiently disclosed in the specification and figures of

the ‘495 patent such that one of ordinary skill in this art would have understood that Mr. Senkiw

possessed the invention at the time he filed his application for the ‘495 patent. Because these

features are disclosed and supported in large part merely by understanding the cross sectional

drawingsofthe electrolysis chamber, { believe one ofordinaryskill in this art would recognize

these elements in the disclosure of the ‘495 patent even if the fevel of ordinaryskill in this art

were to be definedto be relatively low(two years of undergraduate training in mechanical

engineering or equivalent work experience). The level of ordinaryskill im this art is not less
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than this low level of skill which is more than sufficient to understand howto identity the

characteristics of the electrolysis chamber shownin cross-sectional drawings discussed herein.

Limitations regarding the Electrodes Being Closer to the 

Tubular Housing than « Center Axis of the Tubular Housing

5. Eachofthe following claim limitations are disclosed in the description provided

in the “495 patent such that one of ordinaryskill in this art would have understood that Mr.

Senkiwpossessed the inventionat the time he filed his application for the ‘495 patent:

"each electrode of the emitter is positioned closer te the inward-facing surface than to the
longitudinal axis at the center of the tubular housing"

"the electrodes are positioned awayfrom a longitudinal center axis of the tubular
housing"

“each electrode ofthe emitter is positioned so that 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”

6. Each ofthese limitations relates to positioning the electrodes inside the housing so

that the electrodes are arranged towardthe outside, away from the center point of the housing.

This arrangement 1s clearly shown in FIG. 7A. As shown in FIG. 7A,three sets of electrodes (1,

2) are arranged along the ines of a triangle. The written description confirms that the three sets

of anede and cathode pairs are each at the same 120 degree angle with respect to each other(i.e.

the triangle is an equilateral triangle). See Col. 9:10-11. FIG. 7A also shows that the electrodes

terminate at the inside surface of the tube wall, and the electrades do not complete the corners of

the triangle. In other words, the points of the triangle would fall outside the tube 3.

 
7. The electrodes shown in FIG. 7A do not pass through the center axis of the tube

App. Serial No, 14/601 340 2

JA2070

OWTEx. 2119

Page 752 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 753 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 753 of 1333

but instead are positioned away from the center axis and closer to the wali of the tube than they

are to the center axis of the tube. Therefore, the figure clearly supports each ofthe limitations

listed above.

8. These limitations do not rely on the scale of the drawing. Geometry

mathematicaliy dictates that electrodes positioned along the lines of an equilateral tnangle

centered on a round tube with its comers located outside the tube, will necessarily be located

closer to the outer wall than to the center point of the tube. Itis mathematically impossiblefor

electrodesin this configuration to be closer to the center of the tube than the wali of the tube. It

does not matter howlarge or small you make the housing or the electrodes: if the electrodes are

airanged as chords ofa circle along the sides of an equilaterai triangie having its points outside

the circle as 1s clearly shown in FIG 7A and also deseribed at 9:7-11, the electrodes can never be

closer to the center point of the tube than to the circular wall of the tube. This is dictated by the

shapes shown in FIG. 7A (concentne circle and equilateral triangle). Consider the following:

  
sin 30° =*2=Pr/R.woppnttrltO06,etn,

See http://mathworldwolfram.com/Equilatera!Triangle.html. This simple calculation showsthat

t (the distance each side of the triangle is away fromthe center point ofthe circle) shrinks to 42 R

(half the radius of the outer circle) only when the triangle fits inside the circle. Ifthe corners of

the triangle fall outside the circle (as shown in FIG. 7A), then r will necessarily be greater than '2

R. In other words, when the corners of the triangle fall outside the circle, the sides of the triangle

will always be closerto the outer circle than to the center point or axis of that circle. Therefore,

not only does FIG. 7A disclose the relationships recited in these limitations between the

electrodes, tube wall and tube center, but even if the scale of the drawing were altered or

changed, the relationship would still necessarily be satisfied.
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eparating the Electrodes

 
  

9. Each of the following claim limitations are disclosed in the description provided

in the ‘495 patent such that one ofordinary skill in this art would have understood that Mr.

Senkiw possessed the invention at the time he filed Ins application for the °495 patent:

“a portion ofat least one of the first and second electrodes being in contact with at least
one wail of the tubular housing”

“the electrode in contact with a wall of the tubular housing is in contact with a curved
wall of the tubular housing”

“at least one of the first and second electrodes 1s positioned in the tubular housing closer
to the inward-facing surface than said distance separating the electrodes”

10. FIG. 7A showsthe electrodes (1, 2) in contact with the curved inner wall of the

circular tube 3. Because the electrodes contact the wall, each is closerto that wall than the

distance separating the electrodes. Components that are touching or contacting each other are

necessarily closer together than components that are separated.

 

 
The electrodes (e.9., 1, 2) are shown
contacting the curved inner wall of“~ es

%, SS osi AHN tube(3).

os yy % ( }
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 and is Multiple Times Wider

 

‘lectrode Separation Distance
  

li. The following claim fmitation is disclosed in the description providedin the °495

patent such that one of ordinaryskill in this art would have understood that Mr. Senkiw

possessed the inventionat the time he filed his application for the ‘495 patent:

"the unobstructed passagewayincludes the center axis and is multiple times widerthan
the distance separating the opposing first and second electrodes within the tubular
housing"

12. FIG. 7A showsthe electrodes supported bystabilizing hardware 4 that does not

cross into the center of the tube. Instead, the stabilizing hardware extends generallyradially

outward to support the electrodes against the inner wall of the tube. As shown in the figure, this

creates an unobstructed passagewaythrough the tube that includes the center axis of the tube.

The passagewayis dramatically wider than the narrowdistance separating the first and second

electrodes. One of skill in the art would recognize from FIG. 7A that the electrode pairs are

Spaced apart to form a water flowpassage at the center of the tube that is multiple times wider

than the distance between the electrodes of a pair.

The unobstructed water flow

passageway(highlightedhere on FIG.
74 tn yellow) includes the lengitudinal

ganssnnss COHTEL AXIS of the tubular housing 3 and
SAGE is dramatically widerthan the spacing

_ 4 between clectrodcs | and 2.

 
 

the Area between Electrodes and Tube

13. The following claim limitation is disclosed in the description provided in the ‘495

patent such that one of ordinary skill in this art would have understood that Mr. Senkiw
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possessed the invention at the time he filed his application for the ‘495 patent:

"the outside electrode defines a cross-sectional area between the outside electrode and the

imward facing surface of the tubular housing that is less than a cross-sectional area of the
unobstructed passageway"

14. FIG. 7A shows the area between the electrodes and the housing (highlighted in

red in the figure below) is less than (and is even dramatically less than) the cross-sectional area

of the unobstructed passageway (highlighted in yeilowin the figure below). One of skilf in the

art would recognize from FIG. 7A that by positioning the electrode pairs closer to the outer wall

of the tube, a larger area for water to flow is created at the center ofthe tube and thereis

considerablyless area between the electrodes and the wall of the tube fer water io pass.

The area highlighted in redis
significantlyless than the area
highlighted in yellow. 

This relationship is not dependent on the scale of the drawing. As noted above, where an

equilateral triangle is positioned over a circle with its corners falling outside the circle, the area

shown in the above figure will necessarily be less than the area shown in yellow.
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i. The area of the equilateral triangle isa = 43a (rounding)
- : » 3

2. The areaof the circle is 1R.

anov3a Li. . _a
3. cos 30° = =5SR therefore R = -z“ va 

= 20a (rounding)

5. 0.20a < 0.43a”

As shownin the equations to the right of the figure, where the triangle is shownto fit precisely

within the circie, the area between one of the triangle sides and the circle (shown in red} will

necessarily be less than half the area of the triangle. Where the corners ofthe triangle fall

outside the circle, as shown in FIG. 7A ofthe ‘495 patent, the area shown in red will be an even

smaller fraction of the area of the triangle inside the circle. Therefore, not only does FIG. 7A

showthe relationshiprecited in the limitation above, but this relationship will necessarily be

maintained for any arrangement wherethe electrodes are positioned along the sides of any

equilateral triangle with its corners located outside the tubular housing, as shown in FIG. 7A.

Limitations regarding an Unobstructed Passaseway Running for the
 

Length of an Electrode and Having a Uniform Cross Sectional Area

15. Thefollowing claimlimitations are disclosed in the description provided inthe

‘495 patent such that one of ordinary skill in this art would have understood that Mr. Senkiw

possessed the invention at the time he filed his applicationfor the “495 patent:

"the passagewayrunning forat least the length of one of the electrodes positioned within
the housing”

“the passageway running longitudinally for at least the length of one ofthe electrodes
positioned within the tubular housing"

"the unobstructed passageway having a uniform cross-sectional area along that length."

16. FIGS. 7A and 7B are described as showing the oxygenation chamberofan

emitter. Col. 3:55-59 (“FIG. 7 shows an oxygenation chambersuitable for flow-through
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applications. FIG. 7A is a cross section showing arrangementof three piate electrodes. FIG. 7B

1s a longitudinal section showing the points of connection to the power source.”}, col. 9:7-17 (In

FIG. 7(A), the oxygenation chamber is comprised ofthree anodes | 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. ... FIG. 7(B) shows a plan view of the oxygenation chamber... with

stabilizing hardware 5 serving as a connector to the power source.”).

 
17. As shownin these figures, there is an unobstructed passagewayat the center of

the tube that runs the length ofthe electrodes 1, 2. The length of the electrodes is shown in FIG.

7B. FIG. 7A, which shows a cross-sectional viewof the oxygenation chamber, shows how

hardware is positioned toward the outside ofthe electrodes sa that there are no obstructions in

the passagewayfor the length of the electrodes, and the passageway has a uniform cross

sectional area inside the oxygenation chamber. FIGS. 7A and 7B andtheir description in the

specification reasonabiy conveyto the artisan that the inventor had possession ofthe invention at

least as of the time the ‘495 patent was filed.

18. I declare that all statements made herein of my own knowledgeare true and that

all statements made on information and beliefare believed to be true; and further that these

statements were made with knowledge that willful false statements and the like are punishable by

fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that

such wiliful faise statements may jeopardize the validity of the above referenced application or

any patent issuing thereon.
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Exhibit A

PAUL JOHN STRYKOWSKI
Horace T. Morse Professor

Associate Dean for Undergraduate Programs

College of Science and Engineering
University of Minnesota - Twin Cilies

Minneapolis, Minnesota 55455
psiry@umn.edu

EDUCATION

PhD. Mechanical Engineering, Yale University, December 1986
M.Phil. Mechanical Engineering, Yale University, December 1985
MLS. Mechanical Engineering, Yale University, December 1983
BS. Mechanical Engineering with Distinction, University of Wisconsin, May 1982

PROFESSIONAL EXPERIENCE - UNIVERSITY OF MINNESOTA

Associale Dean for Undergraduale Programs, 2007 ~
Professor, Department of Mechanical Engineering, September 1997 -
Associate Professor, Depariment of Mechanical Engineering, SepLember 1993 -- August 1997
Assistant Professor, Department of Mechanical Engineering, September 1988 ~ August 1993

PROFESSIONAL EXPERIENCE - OTHER ACADEMIC

Docioral Co-Directive Slatus, Department of Mechanical Engineering, Florida Stale University, June 1993 ~ 2000
Adjunct Professor, Department of Mechanical Engineering, Florida A&MUniversity, June - Aug., 1992 - 1994
Post Doctoral Fellowship, German Aerospace Research Establishment, Gottinpen, Germany, Oct. 1986 ~ June 1988
Graduate Research Assistant, Department of Mechanical Engineering, Yale University, Sept. 1982 ~ Sept. 1986
Undergraduale Research Assistant, Chernical Engineering, Universily of Wisconsin, Sepl. 1981 - May 1982uF

 
George W. Taylor Listingtished Teaching Professor, 2011
Seven Wonders of Engineering Awards, Minnesota Sociely of Professional Engineers, 20(4
Distinguished University Teaching Professor - Academyof Distinguished Teachers, 2000
Charles E. Bowers Faculty Teaching Award, 2000
George Taylor Alumni Association Distinguished Teaching Award, 1999
Ralph R. Testor Educational Award, SAE, 1994
George Taylor Career Devclopment Award, 1993
Minnesota Young Mechanical Engineer of the Year, ASME, 1992
University Scholars Faculty Appreciation Award, 1990, 1992
Outstanding Professor Award, Mechanical Engineering, 1989, 1999
Sheffield Scientific Fellowship, Yale University, 1982

RESEARCH INTERESTS

Fundamental flow physics and applied fluid mechanics of non-reacting and reacting flows. Research
includes transitional and turbulent free shear flows experioncing density variation, curvature,
conrpressibility, excitation and heat release. Particular attention is paid to local and global stability
characteristics and the extent to which hydrodynamic instability impacts flow control. Spatio-temporal
theory is used to understand flowreceptivity, most notably in scenarios where absolute instability dictates
flowphysics. Dynamic conditions range fromlow-speed liquid flows to supersonic compressible gas flows
to reacting flows.

OTHER PROFESSIONAL ACCOMPLISHMENTS
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President, Trio Engineering Design, LLC, engineering consulting firm founded 2004
Board Member, SL. Paul Partners, a non-profil organization thal raises awareness andfinancial support for the
development of potable water delivery systemsin rural Tanzania. Technical proposals are written by CSE
undergraduates in ME3080, Design [or Life: Walter in Tanzania.

TEACHING INTERESTS

Primary teaching inleresls in the following areas: Lhermodynamics, fluid mechanics, heal transfer, pas
dynainics, combustion, experimental methods, gas turbines, and convection.

Courses taught at the University of Minnesota include: ME 3080 (Design for Life: Water in Tanzania), ME
A331 (thermodynamics), ME 3332 (uid mechanics), ME 4054 (senior design), ME 4331 (thermal engineering
laboratory), ME 5344 (gas dynamics}; ME 3446 (combustion), ME 5462 (gas turbine engines), ME 8331
(convection), ME 8337 (experimental methods), ME 8390 (turbulent shear layers)

Course development: CSE LOO] (First Year Experiencein the College of Scdence and Engineering)

ASSOCIATE DEAN FOR UNDERGRADUATE PROGRAMS — CURRENT RESPONSIBILITIES

Collegiate Life
Student recruitment: freshmen and transfer students (in coordination with office of admissions)
Residential housing opportunitics
Outreach: K-12 and community
Equity and Diversity
North Star STEMAlliance (NSF Center)

Scholarships and student awards
Undergraduate research opportunities
Student group involvement andleadership opportunities
Collegiate Level ABET coordination (engineering programs)
Collegiate events: Sneak Preview, Welcome Weck, Dean’s Showcase, Gold Carpet Events,

Commencement, CSE Week, CSE Expo
PLTWSummer Institutes

International experiences for undergraduates

Academic Advising
Holistic academic advising for all pre-major students
Advising/counseling support for students admitted te the major (upper division)
Advanced placement, course articulation, degree planning
Summerorientation

Academic Advising Blog
Four-Year Plans to graduate
Probation and suspension
Major Declaration holds
Readmission/ Leave of Absence
13 Crecht Exenrptions
APAS questions, updates and corrections
Transfer admissions

Adinission into major
CSE Scholastic Committee
Academic Standards Committee

Collegiate Curriculum Committee

Career Center for Science and Engineering
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Fall and spring careerfairs
interview preparationandfacilitation
Job search preparation, resumes, coverlclters, follow up conversations
Transilion ic employment and graduale/professicnal schools

Other

Develop enrollment management model
Develop newcurriculumfor First Year Experience Course
Launch e-learning/a-learning initiative in CSE
CSE Curriculum and Academics Standards Committees
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American Society of Engineering Education
American Institute of Aeronautics and Astronautics

SELECTED SERVICE ACTIVITIES

Universily
General Research Advisory Committee, 1997 - 2010; Chair 2005 - 2010
Preparing Future Faculty Advisees: A. Fleischer 1998-99, R. Kasveta 1998-99; L. Cao 1999 ~ 00; A.
Behrens 2004 - 05; V. Srinivasan 2004 ~ 05; M. Hallberg 2006 - 07; T. Shepard 2008 - 09

Bush Program Resource Teacher, 1998 - 99, Advisees: T. Augst, English, J. Tsai, Psychology; D.
Frisbie, Chem. Engr.; P. Novak, Civil E.; S. Kuftinec, Theater Art & Dance; A. Sage, Clinical
& Population Sciences

Consuliative Committee, 2002 ~ 2003

Faculty Development Working Group, 2000 - 2001
Tau Beta Pi, Faculty Advisor, 1993 ~ 1997

Departmental
Post Tenure Review Committee, 2006 - 2010, 2013 -
ABETReview, Chair 2005 - 2008

Thermal Sciences Division Director, 2005 ~ 2008
Promotion & Tenure Committee, 2006 - 2007

Strategic Planning Comunittec, 2000 - 2006; Chair 2005 ~ 2006
Undergraduate Curriculum Committee, Chair 1997 - 2006
Latin Honor’s Program, Chair 1997 - 2002

K-12 Outreach

Young Scientists Roundtable (Cable TV) - The Amazing World of Fluid Mechanics
Young Scientists Roundtable (Cable TV) - Why Airplanes Fly and Knuckleballs Dance
Edina Scientific Youth Forum - Introducing Young Scicntists to Fun Fluid Mechanics
Center for Fluid Power - The Magicof Fluid Mechanics (Fond du Lac Tribal College; Henry High School)
Zachary Lane Elementary School - Why Things Fly

Other Professional Service Activities

Reviewer: J. Fluid Mech., Phys. Fluids, ALAA J, J. Fluids Ener., J. Comp. Phys., Exp. Fluids, others
Organizer of International Symposium on Combustion and Noise Control, Kauai, Hawaii, Dec. 2008
ReviewPancl, Northeastern University Graduate Program, Mechanical Engineering, Boston, Feb. 2005
Office Naval Research Program Review, MIT, Cambridge, June 2004
NATO Consultant to Portuguese Air Force Academy - RTA, Lisbon, Portugal 2002
Organizer of 13th Propulsion Conference, Hyatt Hotel Minneapolis, 10-12 August 2000
Organizing Comunittec, 4th ALAA Shear Flow Control Conference, Snowmass, CO., fune 29 - July 2, 1997
NSFResearch Panel Equipment Grants, Washington, D.C, May 1992

GRADUATE STUDENT ADVISED — Ph.D.

A. Alshare, “Simulations of flowand heal transfer in a serpentine heal exchanger having dispersed
resistance with porous-continuum and continuum models,” Ph.D. Thesis, University of Minnesota,
April 2007 (co-advised with T. Simon).

A.A. Behrens, “Reacting flowstudies in a dump combustor: enhanced volumetric heat releaserates and
flame anchorability,” Ph.D. Thesis, University of Minnesota, January2007.

DJ. Forliti, “Controlling dump combustor flows using countercurrent shear,” Ph.D. Thesis, University of
Minnesola, October 2001.

S.B. Lonnes, "Flame speed control using a countercurrent swirl combustor," Ph.D. Thesis,
University of Minnesota, May 1998.
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A.5.D. Khemakhem, “An experimental study of turbulent countercurrent shear layers," Ph.D. Thesis,
University of Minnesota, Sept. 1997.

R.K. Wilcoxon, "Mixing enhancementin an axisymmetric jet with annular counterflow,
Ph.D. Thesis, Universily of Minnesota, Sept. 1996.

S. Jendouhi, "Local and global instability of axisymmetric jets with external flow," Ph.D. Thesis,
University of Minnesota, June 1995.

S.G. Russ, "Turbulence and entrainmentin plasma and heatedjets," Ph.D. Thesis, University of
Minnesota, March 1993 (co-advised with E. Pender).

GRADUATE STUDENTS ADVISED — Master of Science

J. Lulz, “Instantaneous flame anchor measurements behind a rearward-facing step,” Master of Science,
University of Minnesota, May 2014

D. Vetter, “Enhancement of turbulent mixing in a rearward-facing step geometry using microjets,”
Master of Science, University of Minnesola, May 2014.

5. Moore, “Frequencyscaling and characterization of the isothermal flow in a step combustor,” Master of
Science, University of Minnesota, September 2013.

S. Beard, “The effect of microjets on heat release rates in an axisymmetric dump combustor,” Master of
Science, University of Minnesota, June 2011.

V. Yu, M.D., “Resistance-compliance product in parallel fluidic systems in a fluid dynamics model of the
inner car,” Master of Science, University of Minnesota, May2009 (co-advised with R. Odland, M.D.)

D,. Kacmarynski, M.D., “An engineering model used to evaluate the nasal airwayof a child with vomer
flap repair of widecleft palate deformity,” Master of Science, University of Minnesota, May 2007. (co-
advised with {.D. Sidman, M.D. and 5.C. Levine, M.D.)

T. Gehrett, “Evaluation of recoverable steam turbine efficiency losses: a presentation and critical review
of the popular steam path audit,” Master of Science, University of Minnesota, August 2006.

T. Horner, “Emission characteristics and performance of a microturbine engine,” Master of Science,
University of Minnesota, Feb. 2005

N. Sundgttist, “Alternative fucl sources for the internal combustion engine: biodiesel,” Master of Science,
University of Minnesota, May 2004

S. White, “Automating the SR-30 gas turbine engine,” Master of Science, University of Minnesota, April
2008.

B.A, Tang, “An experimental investigationof planar countercurrent turbulent shear layers,” Masterof
Science, University of Minnesota, May2002.

D.A. Wulfman, “Thermo/mechanical design, modcling, and testing of shape memoryactuated minimal
and micro invasive probe systems, Master of Science, University of Minnesota, May 2002 (co-advised
with A, Erdman)

C, Rumchik, “Modeling counterflowthrust vectoring with Fluent,” Masterof Science, Universityof
Minnesota, August 2002.

A. Witkowski, “Thermodynamic analysis of SR-30 gas turbine engine,” Master of Science, University of
Minnesota, September 2001.

R.D.Gillgrist, "A fundamental studyof thrust vector contral using counterflow," Master of Science,
University of Minnesota, March 1999,

G. Schmid, "An experimental and modeling studyof jet attachment during counterflowthrust
vectoring,"” Master of Science, University of Minnesota, June 1996.

MLR. Van der Veer, "Counterflow thrust vectoring of a subsonic rectangular jet,” Master of Science,
University of Minnesota, March 1995,

GL. Dilttmann, “Controlling vortex shedding behind bluff objects,” Master of Science, University of
Minnesola, Jan, 1993.

PJ, Trongard, “Nucleation of supersaturated solulions,” Master of Science, University of Minnesota,
January 1993,
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MLL. Miller, "The universal nature of vortex shedding behind circular cylinders al low Reynolds
numbers,” Master of Science, Universily of Minnesola, Sept. 1991.

D.L, Niccur, "The irfluence of velocity ratio on a counterflowing circular jel," Master of Science,
Universiiy of Minnesoia, Dec. 1990,

UNDERGRADUATE RESEARCHASSISTANTS

C. Thyen UROP 1989; P. Tuma NSF-UROP 1990; S. Gunderson NSF-UROP 1991; D. Forliti NSF-UROP
1992; M. Walberg NSF-UROP1992; B. Wilson Research Scholarship 1992; G. King Honor’s Thesis 1993; D.
Waulfman Honor’s Thesis 1994; |. Weiler Honor’s Thesis 1994; A. Krolnick Honor’s Thesis 1994; D.

Wangensteen Honor’s Thesis 1995; M. Berrada Research Assistant 1997; C. Lau Presidential Mentoring
1997; M. Anderson Research Assistant 2003; P. Cronin Research Assistant 2004; R. Anderson NSF-UROP

2004; J. Mach NSF-UROP 2004; V. Wang NSF-UROP 2005;J. Lutz Rescarch Assistant 2005; J. Wanner
Honor’s Thesis 2005; B. Hathaway NSF-UROP 2006; C. McMahon Research Assistant 2006; I. Beavers
Research Assistant 2008; D, Lindblom Research Assistant 2008; G. Erzberge Research Assistant 2008; P.
Tracy Research Assistant 2009-12 Summa Cum Laude; L. McDonald Research Assistant 2010-11 Summa
Cum Laude; B. Yan Research Assistant 2010-11 Latin Honor’s Thesis; V. Troutman Research Assistant
2012-13 Latin Honor’s Thesis.

INVITED SEMINARS AND LECTURES

Workshop on Fluid Mechanics Research: Historical Review, Present Challenges and Future Prospects,
Florida State University. Tallahassee, Florida, October 18-19, 2013, Keynote Lecture: “ High-speed
flow research: accomplishments made through collaboration.”

University of Minnesota - Duluth, Mechanical Engineering Departmental Seminar, Duluth, MN, October
1, 2012, “Experimental and computational studies to advancethe operability and performanceof
combustion systems adopting fluidic control.”

Louisiana State University, Mechanical Engineering Departmental Seminar, Baton Rouge, LA, February
6, 2009, “Local and global instabilities: free shearlayers and their control.”

International Centre for Mechanical Sciences (CISM) Udine,Italy, June 9-13, 2008,” Advanced School:
Instabilities of flow with andwithout heat transfer and chemicalreaction.” 5-day short course

University of Ulinois at Chicago, Mechanical and Industrial Engineering Department, Chicago, IL,
February7, 2006, “On the universality and control of global instabilities in free shear flows.”

International Symposium on Recent Advances in Acroacoustics and Active Flow-Noise Contra, Jan. 4-6,
2005, Fort Aguada Beach, Goa, India, “Manipulating free shear layers to control reacting and non-
reactingflows.”

NASALangley Research Center, Hypersonic Air Breathing Propulsion Branch, June 30, 2004, Langley,
VA, “LowMachscramjet flameholder stabilization.”

Universily of Virginia, Department of Mechanical and Aerospace Engineering Seminar, Charlottesville,
VA, 4 March 2004, “Flowcontrol exploiting shear-layer instabilities.”

Florida Slate University, Tallahassee, FL, 12 November 2003, “Stabilily of spatial and temporal modes in
free shear layers.”
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Yale University, New Haven, CT, February5, 2003, “Control of non-reacting andreacting free shear
flows.”

Naval Air Warfare Cenler, China Lake, CA, 18 October 2002, “Transilioning fundamental science Lo
technology: thrust vector control at supersonic off-design conditions.”

NATO Research and Technology Organization. 28-30 July 2002, Portuguese Air Force Academy, Sintra,
Portugal, “Non-Reacting and Reacling Shear Flow Control,”

Science & Technology Workshop for Reducing Naval Aircraft Noise, 30-31 October 2001, Arlington, VA,
“Novel Approaches for Noise Abatement.”

Naval Air Warfarc Conter, China Lake, CA, 12 February 2001, “Thrust Vector Control using
Counterflow.”

Indian Institute of Technology, Recent Advances in Experimental Fluid Mechanics, Kanpur, India, 18-20
o,

December 2000, “FlowControl Applications using Countercurrent Shear.”

TERE International Conference on Control Applications, August 22-26, 1999, Kohala Coast, Hawaii,
"Controlling Flame Speed using Countercurrent Shear,”

Pratt & Whitney Nozvle Technology Seminar, April 17, 1998, West Palm Beach, Florida. “Counterflow
Fluidic Thrust Vector Control for Propulsion Applications.”

International Conference on Thermomechanics and Hydrodynamics, func 17-19, 1997, Brno, Czech
Republic, "Vectoring Thrust using Shear Layer Control.”

Euromech Colloquium — Dynamics of Localized Disturbances in Engineering Flows, April 1-3, 1996,
Karlsruhe, Gormany. “Local and Global Instabilities of Jet FlowFiclds.”

Wright Patterson Air Force Base, 28 February 1996, Dayton, Ohio, "Multiaxis Thrust Vector Control of
Supersonic Jets using Counterflow.”

Stanford University, Fluid Mechanics Seminar, Feb. 27, 1996, Stanford, California, "Exploring the
Connection between Local Stability Concepts and Global Shear Flow Control.”

NASA Langley Research Center, Jan. 24, 1996, Hampton, Virginia, “Thrust Vectoring and Mixing of
SupersonicJets using Counterflow.”

ASME/JSME Fluids Engineering Conference, Aug. 13-18, 1995, Hilton Head, $.C., "The Role of Velocity
Ratio on Supersonic Jet Mixing."

Pratt & Whitney Aircraft Engines, West Palm Beach, Florida, 17 February 1994, "Counterflow Supersonic
Nozzle Technology.”

McDonnell Douglas Aerospace, St. Louis, Missouri, 28 July 1994, "Flnidic Control of High Temperature
Subsonic Jets."

Florida A&Mand Florida Stale Universities, Department of Mechanical Engineering, 3 September 1991,
“Self-Excitation and Mixing in Variable-Density Subsonic Jets with Counterflow."
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University of Wisconsin, Engineering Research Center for Plasma-Aided Manufacturing, 14 December
1990, "The Effects of Densily and Velocity Ratio on the Stability of Subsonic Jets.”

Universily of Minnescla, Depariment of Aerospace Engineering & Mechanics, 26 Oclober 1990, "The
Global Instability of Countercurrent Mixing Layers.”

IOURNAL PUBLICATIONS & BOOK CHAPTERS

TG. Shepard, J. Lee, B. Yan, and PJ. Strykowski, “Parameters affecting bubble formation and size
distribution from porous media,” }. Fluids Engineering, Volume 138, Number3, 2016, 031202.

H. Kanchi, K. Russell, MJ. Anderson, S.P. Beard, PJ. Surykowski, and F. Mashayek, “Fluidic control
with microjets in dump combustors.” International journal ofHeat and Mass Transfer, Volume 534, 2011,
pp. 5395-3405.

A.A. Alshare, PJ. Strykowski, and T.W. Simon, “Modeling of unsteady and steady fluid flow, heat
transfer and dispersion in porous media using unit cell scale,” International Journal of Heat and Mass
Transfer, Volume 53, 2010, pp. 2294-2310,

VM. Yu, PJ. Sorykowski, and R.M. Odland, “A preliminary theoretical model of hydrodynamicsin
the inner ear,” Ear, Nose and Throat Journal, Volume 89, Number4, 2010, pp 164-168.

V. Srinivasan. M.P. Hallberg, and PJ. Strykowski, “Viscous linear stability of axisymmetric low-
density jets: parameters influencing absolute instability,” Physics of Fluids, Volume 22, Namber 2, 2010,
024103.

A.A, Alsharo, T.W. Simon, and PJ. Strykowski, “Simulations of Howandheattransfor in a serpentine
heat exchangerhaving dispersed resistance with porous-continuem and continuum models,”
International Journal ofHeat and Mass Transfer, Volume 53, 2010, pp. 1088-1099.

A.A, Behrens, J.M Lutz, and PJ. Strykowski, “Instantaneous flame anchor measurements behind a
rearward-facing step,” ATAA Journal, Volume 47, Number 6, 2009, pp. 1350-1357.

MLP. Hallberg and PJ. Strykowski, “Open-loop control of fully nonlinear self-excited oscillations,”
Physics of Fluids, Volume 20, 2008, 041703.

A.A, Behrens and PJ, Strykowski, “Controlling volumetric heat release rates in a dump combustor
using countercurrent shear,” ALAA Journal, Volume 45, Number6, 2007, pp. 1317-1323.

MP. Hallberg, V. Srinivasan, P. Gorse, and PJ. Strykowski, “Suppression of global modes in low-
density axisymmetric jets using coflow,” Physics ofFiuids, Volume 19, 2007, 014102.

RD. Gillgrisl, DJ. Forlil, and PJ. Strykowski, “On the mechanismsaflectingfluidic vecloring using
suction,” Journal ofFluids Engineering, Volume 129, Number1, 2007, pp. 91-99.

MP. Hallberg andPJ. Strykowski, “Onthe universality of global modes in low-densityjets,” Journal of
Fliad Mechanics, Volume 569, 2006, pp. 493-507.

DJ. Forliti, A.A, Behrens, B.A. Tang, and PJ. Suykowski, “Prevaporized JP-10 combustion and the
enhanced production of turbulence using countercurrent shear,” Combustion Processes in Propiision,
Chapter 8, Elsevier Press, 2006, pp. 75-86.

JA2085

OWTEx. 2119

Page 767 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 768 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 768 of 1333

DJ. Forliti, B.A. Tang, and PJ. Strykowski, “An experimental investigation of planar countercurrent
turbulent shear layers,” Journal of Fluid Mechanics, Volume530, 2003, pp. 241-264.

DJ. Forlili and PJ. Strykowski, “Controlling Lurbulence in a rearward-lacing combustor using
countercurrent shear,” Journal of Fluids Engineering, Volume 127, Number5, 2005, pp. 438-448.
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compressible shear layers," fournal of Fluid Mechanics, Volume 308, 1996, pp. 63-96.

S. Russ, E. Pfender, and Pf. Siykowski, "Unsteadiness and mixing in thermal plasmajets," Plasma
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5. Jendoubi and P.J. Strykowski, "Absolute and convective instability of axisynumetricjets with
external flow,” Physics ofFiuids, Volume 6, Number 9, 1994, pp. 3000-3009.

S. Russ, PJ. Strykowski, and E. Pfender, "Mixing in plasma and low densityjets," Experiments in Fluids,
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S, Russ and P.J. Strykowski, "Turbulent structure and entrainmentin heated jets: the effectof initial
conditions," Physics of Fluids A, Volume 5, Number 12, 1993, pp. 3216-3225,
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control,” Praceedings of Flow Acoustics: a Technology Audit, Lyon, France, 11-13 July 1994, pp. 17-20.

CJ]. King, A. Krothapalli, and PJ. Strykowski, "Streamwise vortex generation in supersonic jets with
minimal thrust loss," AIAA 32nd Acrospace Sciences Meeting, paper AIAA-94-0661, Reno, NV, 10-13
Jan., 1994.

A. Krothapalh, CJ. King and PJ. Strykowski, "Therole of streamwise vortices on sound generation of
a supersonic jet," 15th AIAA Acroacoustics Conference, paperATAA-93-4320, Long Beach, CA, 25-27
Oct., 1993.

A. Krothapalli and PLT. Strykowski, "Supersonic jet mixing: the role of strearnwise vortices,”
Proceedings of 6th Propulsion Conference, Boulder, CO, 31 Aug.- 2 Sept. 1993, pp. 159-164.

P.J, Strykowski and A. Krothapalli, "The countercurrent mixing layer: strategies for shear-layer
control” ATAA 3rd Shear Flow Control Conference, paper ALAA-93-3260, Orlando, FL, 6-9 Tuly 1993.

PJ. Strykowski, A. Krothapalli and D. Wishart, “The enhancement of mixing in high-speed heated jets
using a counterflowing nozzle." 28th Joint Propulsion Conference and Exhibit. paper AIAA-92-3262,
Nashville, TN, 6-8 July 1992.

PJ. Strykowski and R.K. Wilcoxon, “Self-excitation and mixing in axisymmetric jets with
counterflow." 30th Aerospace Sciences Meeting, paper AIAA-92-0338, Reno, NV,Jan. 6-9, 1992.

P.j. Strykowski and D.L. Niccum, “The dynamics of spatially developing countercurrent mixing
layers," In Proceeding ofASME/JSMEJoint Fluids Engineering Conference, FED-Vol. 107, General
Topics in Fluids Engineering, Portland, OR, June 23-27, 1991, pp. 91-100.
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D. Schwamborn, PJ. Strykowski and H. Oertel Jr, “Numerical simulation and physical modelling of
transonic trailing edge flow." In Proceedings IUTAMSymposiumTranssonicumII, Gétlingen,
Germany, May 24-27, 1988, pp. 121-130.

KR. Sreenivasan, PJ. Strykowski and DJ. Olinger, "Hopf bifurcation, Landau equation, and vortex
shedding behind circular cylinders.” In Proceedings of theASME Applied Mechanics, Bioengineering,
and Fluids Engineering Conference, FED-Vol. 52, Forum on Unsteady FlowSeparation, Cincinnati,
Ohio, June 14-17, 1987, pp. 1-13.

PL]. Strykowski and K.R. Sreenivasan, "The control of vortex shedding behind circular cylinders at low
Reynolds numbers." Fifth Symposium on Turbulent Shear Flows, Cornell University, Ithaca NLY,,
1985.

PJ. Strykowski and K.R. Sreenivasan, "The control of transitional flows." ATAA Shear Flow Control
Conference, paper AIAA-85-0539, Boulder, Colorado, 1985.

KR. Sreenivasan and PJ. Strykowski, "On analogics between turbulence in open flows and chaotic
dynamical systems." Ta Turbulence and Chaotic Phenomena in Fluids, North Holland Co,, T. Tatsumi
ed, IUTAM, 1983,

CONFERENCE PRESENTATIONS (without proceedings)
rurmerous
  

REVIEWS

RJ. Goldstein, W.E. lbele, 5.V. Patankar, T.W. Simon, T.H, Kuehn, P.J. Strykowski, KK. Tamuma, J.V.R.
Heberlein, JH. Davidson,J. Bischof, F. Kulacki, U. Kortshagen, S. Garrick, and V. Srinivasan, “Heat
transfer - A review of 2003 literature,” Intl J. Heat & Mass Trans., Vol, 49, No. 3-4, 2006, pp. 451-334.

RJ. Goldstein, E.R.G. Eckert, W.E. Ibele, 5.V. Patankar, T.W. Simon, T.H. Kuehn, PJ. Strykowski, K.K.
Tamma, A. Bar-Cohen, J.V.R. Heberlein, JH. Davidson, J. Bischof, F. Kulacki, U. Kortshagen, S. Garrick,
and V. Srinivasan, “Heat transfer - A review of 2002 lileralure,” indl. |) Heat & Mass Trans., Vol. 48, No. 5,
2005, pp. 819-927,

RJ. Goldstein, E.R.G. Eckert, WE. Ibele, 5.V. Patankar, TW. Simon, T.H. Kuehn, PJ. Strykowski, KK.
Tamma, [.V.R. Heberlein, J.H. Davidson,J. Bischof, F. Kulacki, U. Korishagen, and S. Garrick, “Heat
transfer - A review of 2001 literature,” Inti J. Heat & Mass Trans., Vol. 46, No. 11, 2003, pp. 1887-1992,

RJ. Goldstein, E.R.G. Eckert, W.E.Ibele, 5.V. Patankar, T.W. Simon, T.H. Kuehn, PJ. Strykowski, KK.
Tamma, A. Bar-Cohen,J.V.R. Heberlein, J.H. Davidson,J. Bischof, F. Kulacki, U. Korlshagen, and 8.
Garrick, “Heat transfer - A review of 2000 literature,” Inil. J. Heat & Mass Trans., Vol. 45, No. 14, 2002, pp.
2853-2957.

RJ. Goldstein, E.R.C. Eckert, W.E,Ibele, S.V. Patankar, T.W. Simon, T.A. Kuehn, PJ. Strykowski, K.K,
Tamma, A. Bar-Cohen, J.V.R. Heberlein, 1.H. Davidson,J. Bischot, F. Kulacki, U. Kortshagen, and S.
Garrick, “Heat transfer - A reviewof 1999 literature,” Inti. |. Heal & Mass Trans., Vol. 44, 2001, pp. 3579-
3699.

RJ. Goldstein, E.R.G. Eckert, W.E. Ibele, 5.V. Patankar, T.W. Simon, T.H. Kuehn,PJ. Strykowski, KK.
Tamma, A. Bar-Cohen,J.V.R. Heberlein, J.H. Davidson, J. Bischof, F. Kulacki, U. Korishagen, and S.
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Garrick, “Heat transfer: a review of 1998 literature,” Inti. J. Heat & Mass Trans., Vol. 44, No. 2, 2000, pp.
293-366.

E.R.G. Eckert, RJ. Goldstein, W.E. Thele, 5.V. Patankar, T.W. Simon, T.H. Kuehn, PJ. Sirykowski, K.K.
Tamma, A, Bar-Cohen, J.V.R. Heberlein, fH. Davidson, J. Bischof, F. Kulacki, and U. Kortshagen, “Heat
transfer: a reviewof 1997 literature,” intl. j. Heat & Muss Trans., Vol. 43, No. 14, 2000, pp. 2431-2528.

E.RG.Eckert, RJ. Goldstein, W.E.Tbele, 5.V. Palankar, T.W. Simon, T.H. Kuehn, Pf. Strykowski, K.K-
Tamma, A. Bar-Cohen, J.V.R. Heberlein, ].H. Davidson,J. Bischof, F. Kulacki, and U. Kortshagen, “Heat
transfer: a reviewof 1996 literature,” Intl. |. Heat & Muss Truns., Vol. 43, 2000, pp. 1272-1371.

E.R.Eckert, RJ. Goldstein, W.E. Ibele, 5.V. Patankar, T.W. Simon, T.H. Kuehn, P.J. Strykowski, K.K.
Tamma, T.H. Kuchn, A. Bar-Cohen, J.V.R. Heberlein, J.H. Davidson, J. Bischof, F. Kulacki, and U.
Kortshagen, “Heat transfer: a review of 1995 literature,” Frti. J. Heat & Mass Trans., Vol. 42, 1999, pp. 2717-
2797,

E.R.Eckert, BJ. Goldstein, WE. Tbele, $.V. Patankar, T.W. Simon, PJ. Strykowski, KK. Tamma, T.H.
Kuehn, A. Bar-Cohen, J.V.R. Heberlein, B. Hofeldt, J.H. Davidson,J. Bischaf, and F.A. Kulacki, “Heat

transfer: a reviewof 1994 hiterabure,” tntl. j, Heat & Mass Transfer, Vol. 40, No. 16, 1997, pp. 3279-3804.

E.RG. Eckert, RJ. Goldstein, W.E. Tbcle, $.V. Patankar, T.W. Simon, PJ. Strykowski, KK. Tamma, T.H.
Kuehn, A. Bar-Cohen, J.V.R. Heberlein, D. Hofeldt, K.A. Stelson, and J.H. Davidson, “Heat Transfer-a

Reviewof the 1993 Literature.” int. |. Heal Mass Transfer, Vol. 39, No. 3, 1996, pp. 885-963.

E.RG.Eckert, RJ. Goldstein, W-E. Ibcle, 5.V. Patankar, T.W. Simon, PJ. Strykowski, K.K-Tamma, A. Bar-
Cohen, [.V.R. Heberlein, D. Hofeldt, TH. Kuehn, and K.A. Stelson, "Heat Transfer-a Reviewof the 1992

Literature.” Int, j. Heat Mass Transfer, Vol. 37, No. 9, 1994, pp. 1285-1375.

ELR.G. Eckert, RJ. Goldstein, E. Plender, W.E. lbcle, S.V. Patankar, T.W. Simon, S.L. Girshick, PJ.
Strykowski, K.K. Tamma, A. Bar-Cohen, J.V.R. Heberlein, DL, Hofeldt, T.H. Kuehn, and K.A,Stelson,
"Heat Transfer-a Reviewof the 1991 Literature," [nil. J. Heat & Mass Transfer, Vol. 35, No. 12, 1992, pp.
3453-3235,

E.R.G. Eckert, RJ Goldstein, W.E. ibele, S.V. Patankar, T.W. Simon, N.A. Decker, S.L. Girshick, PJ.

Strykowski, K.K. Tanuna, A. Bar-Cohen, J.V.R. Heberlein, and D.L. Hofeldt, “Heat Transfer - a Review of
1990 Literature,” Intl. |. Heat & Mass Transfer, Vol. 34, No. 12, 1991, pp. 2931-3016.

E.R.G. Eckert, RJ Goldstein, WE. Ibele, $.V. Patankar, T.W. Simon, N.A. Decker, H. Lee, 5.L. Girshick, PJ.
Strykowski, K.K. Tamuma, A. Bar-Cohen, and [.V.R. Heborlein, “Heat Transfer - a Review of 1989 Lileralure,”
Intl. J. Heat & Mass Transfer, Vol. 33, No. 11, 1996, pp. 2249-2437.

E.RG. Eckert, RJ Goldstein, E. Pender, W_E. Ibele, $.V. Patankar, T.W. Simon, N.A. Decker, H. Lee, $.L.
Girshick, C.J. Scott, P.J. Saykowski, and K.K. Tammia, “Heat Transfer - a Review of 1988 Lilerature,” Inti. [.
Heat & Mass Transfer, Vol. 32, No. 12, 1989, pp. 2211-2280.

RESEARCH SUPPORT

National Science Foundation, “North Star STEM Alliance: advancing to a mid-levelalliance,” (PIPJ.
Strykowski, Co-Pls R. Wright, A. Ponce de Leon) 8/13/12 - 7/31/17. $2,497,916

3MFoundation, “Merit scholarship endowment and 3MScholars grant,” 01/04/11 - 01/03/16. $1,250,000
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Association ofPublic Land-Grani Universities, “Minority males in STEM ~~ bridge to the baccalaureate,” (P1.
P.J. Sirykowski, Co-PI C. Paulson, Minneapolis Community & Technical College). 9/01/12 - 8/31/14.
$100,000

3MFoundation, “Experiential learning faculty pilot grant,” 01/04/11 - 01/03/13. $250,000

Office of Naval Research, “Experimental & compulational sludies lo advance operabilily and performance
of combustion systems adopting Aluidic control - continuation award,” NOQO014-12-1-0057 (PI PJ,
Surykowski, Co-PI F. Mashayek Universily of Hinois, Chicago) 10/01/11 - 09/30/12, $151,323

 
   

National Science Foundation,” A comprehensive approach to broadening participation in STEM: NorthStar
Alliance,’ (PIR. Jones, Co-Pls P.J. Strykowski, R. Wright, A. Ponce de Leon)
7/01/07 ~ 6/30/12. $2,434,845

Office of Naval Research, “Experimental & computational studies to advance operability and performance
of combustion systems adopting fluidic control,” NOU014-08-1-0612 (PL PJ. Strykowski, Co-PI F.
Mashayek Universityof Illinois, Chicago) 02/26/08 - 02/25/11 $451,908

3MFoundation, “A retention initiative,” (PL PJ. Strykowski, Co-Pls: 5. Kubitschek, A. Hornickel)
7/01/09 — 12/31/10, $300,000

Office ofNaval Research, “Efficient turbulent flamestabilization for advanced propulsion,” NO0014-05-
1-0253 (PI PJ. Strykowski, Co-PT F. Mashayek UIC) 1/01/05 - 12/31/08. $449,460

IREE, “Improvedutilization of Minnesota biofuels,” (PLD. Kittelson, Co-Pl PJ. Strykowski)
10/01/05 - 9/30/08. $270,000

H2 Diesel, “ Atomization and ignitiontesting,” (PI PJ. Strykowski, Co-PI D. Zarling)
1/01/08 - 5/34/08. $28,000

Xcel Renewable Development Fund, “Biomass-derived fuels for turbo-generators,” (PT K. Bicket CDR,
Co-PI PJ. Strykowski) 10/01/05 - 12/31/07. $416,681

Nationai Science roundation, “Fluid Dynamic Characterization and Control of Turbulent Plasma Jets,”
{PI J. Heberlein, Co-PI PJ. Strykowskt & E. Pender}. 9/01/03 - 8/31/07. $449,456

NASA-SBIR Phase 1, “Low Mach Scramyjet Cavity FlanicholdorStabilization,” PIJ. Nabity, Co-PI PJ.
Strvkowski, TDA Research and RocketdynePropulsion, 1/16/04 - 7/15/04. $100,000

TREE: Renewable Energy and the Environment, “Convbustion Studies of Biomass-Derived Oil Sprays,” Pl
K. Bickel, Co-P1 PJ. Strykowski, CDR, University of Minnesota, 2/15/04 - 11/13/04, $25,000

Office ofNaval Research, “Performance and Control of Dump Combustors using Countercurrent Shear,”
Neou14-01-1-0644, 5/01/01 - 12/31/04. $473,233

AirForce Office ofScientific Research, “Feedback Control Design for Counterflow Thrust Vectoring,”
(PLE. Collins, Co-PI Pf. Strykowski, Florida State and Florida A&MUniversities). 5/01/01 - 4/30/04.
$301,333

National Science Foundation, “High Speed Digital Video Camera for Invesligalions of Fluid/Plasma
Dynamic Instabilities,” (PI J. Heberlein, Co-PI PJ. Strykowski, University of Minnesota). 5/01/02 -
4/30/03. $57,000
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Department of Defense - Core Technology Accelerated Program, “Countecflow Thrust Vector Control:
Transitioning Fundamental Science to Technology,” 1/01/99 - 12/31/00. $138,037

Office of Naval Research, “Control of Flame Characteristics and Performance of a Countercurrent-Swirl
Combustor,” N00014-98-1-0737, 5/24/98 - 12/31/00. $252,934

Department ofDefense, Augmentation Awards for Science and Engineering Research Training, “Controlling
Flame Characteristics in a Dynamic Containment Combustor using Countercurrent Shear,” 7/01/97 -
6/30/00. $113,563

 

Office ofInternational Technology Cooperation, “Experimental and Mathematical Modeling of Transport
Phenomena in Atomizers and Sprays in Combustors and Engines,” (PIM.Jicha, Co-PIs PJ.
Strykowski, D. Hofeldt, S. Patankar), 11/01/95 ~ 4/30/99. 334,600

Flueroware, Inc., “Dynamic Modeling of Teflon Coriolis Meters,” (PIA. Erdman, Co-PI PJ.
Strykowski), 6/16/97 - 9/15/97. $36,587

NASA Langley Research Center, “An Experimental & Modeling Studyof Jet Attachment during
Counterflow Thrust Vectoring.” 7/01/95 - 6/30/96. $49,167

Office of Naoul Research, “Experimental Studies in Mixing Enhancement for Combustion Applications,”
1/01/95 - 12/31/97. $285,860

Alr Force Office ofScientific Research, “Thrust vector control of rectangular jets using counterflow,”
1/01/94 - 6/20/95. $50,726

National Science Foundation, “The influenceof local and global instability on the developmentof
countercurrent mixinglayers,” 3/15/92 - 3/15/96, $155,036

Office ofNaval Research, “Sclf-cxcitation and niixing in high-specdheated jets using counterflow
(PT A. Krothapalli, Co-PT PJ. Strykowski, Florida A&MandFlorida State Universities), 1/01/92 -
12/31/94, $330,325

American Chemical Society, “The offect of counterflow on the stability and mixing of variable density
jets,” 3/01/92 ~ 8/31/94. 518,000

Air Force Office of Scientific Research, “ An experimental. investigation of active control of thrust
vectoring nozzle flowfields,” 7/15/92 - 7/14/93. $36,570

IBM Corporation, “Subcooledjet impingement boiling with local condensation control,” (P1 A. Bar-
Cohen, Co-PI PJ. Strykowski), 3/01/92 - 2/28/93, $59,789

Engineering Foundation, “Wake-body interactions and the formationof vortex shedding behind bluff
bodies.” 9/01/90 - 8/31/91. $20,060

Rosemount Acrospace, “Flow measurement experiments,” (PLT. Simon) 7/05/90 - 10/01/92. $35,000
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Electronic Patent Application Fee Transmittal 

Application Number: 14601340

Filing Date: 21-Jan-2015 

Title of Invention: FLOW-THROUGH OXYGENATOR

First Named Inventor/Applicant Name: James Andrew Senkiw

Filer: Philip Peter Caspers

 
Attorney Docket Number: 3406.005US2

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)
 

Sub-Totalin

Description Fee Code Quantity Amount USD(S)

BasicFiling: 
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Claims:
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Electronic AcknowledgementReceipt
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Customer Number: 38846

Filer: Philip Peter Caspers
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Paymentinformation:

Submitted with Payment
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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/903 indicating 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 internationalfiling date of
the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD|Aoplcation or Docket Number [ring Date
Substitute for Form PTO-875 14/601 ,340 01/21/2015|[1 Tobe Maile

ENTITY: [| caRGe [XK] smatt [[] micro

APPLICATION AS FILED — PART|

(Column 2)

NUMBER FILED NUMBER EXTRA RATE($) FEE ($)

'37 CFR 1.16(a), (b), or (c))

CJ searcu FEE /
ae9ony NA NA

OC] EXAMINATION FEE
(37 GER 1.16(0). (p), or (q)) N/A NIA

TOTAL CLAIMS .
(97 CFR1.16(i) minus 20 =
INDEPENDENT CLAIMS
(97 CFR 1.16(h

If the specification and drawings exceed 100 sheets

oO of paper, the application size fee due is $310 ($155APPLICATIONSIZE FEE for small entity) for each additional 50 sheets or
(37 CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

CFR 1.16(s).

CO MULTIPLE DEPENDENT CLAIM PRESENT (87 CFR 1.16(j})
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED-—PARTII

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER es

02/06/2017|acter PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE ($}AMENDMENT

aDznusP621.16(i)) * 57 MinusJ** 62
Independent .

LJ Application Size Fee (37 CFR 1.16(s)}
AMENDMENT

oO FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE

(Column 1) (Column 2)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT.

Total (37 CFR 11.16(i))
Independent *(37 CFR 1.16(h))

L] Application Size Fee (37 CFR 1.16(s))

ADDITIONAL FEE($)

 

  
oO FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

TOTAL ADD'L FEE 
if the entry in column 1 is less than the entry in column2, write “O” in column 3. LIE

** If the “Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter“20”. MARQUITA JONES
** If the “Highest Number Previously Paid For’ IN THIS SPACEisless than 3, enter “3”.
The “Highest Nurnber Previously Paid For” (Total or Independent) is the highest numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.168. The information is required to obtain or retain a benefit by the public which isto file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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 FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.
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Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 04/19/2017
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

CONTINUATION REISSUE APPLICATION

Applicant(s) James Andrew Senkiw

Filing Date January 21, 2015

Continuation Reissue of

US. Patent No. 7,670,495 Signature Ratification for
March 2. 2010 Applicant’s Amendment and

- Response Submitted February6,

Group Art Unit 399]

Attorney Docket No. 3406,005US2

FLOW-THROUGH OXYGENATOR

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

 
Applicant’s Amendment and Response submitted on February 6, 2017 was inadvertently

submitted in an unsigned form. The Amendment and Response was complete except for the

missing signature. Applicant believes it is clear from the record that the Amendment and

Response was a bonafide attempt to advancethe application to final action andis a substantially

complete reply to the outstanding Office Action dated October 5, 2016.

To address the missing signature, practitioner of record, Philip P. Caspers, hereby ratifies

the Applicant’s Amendment and Response submitted in U.S. Reissue Application No.

14/601,340 on February 6, 2017 andsatisfies the signature requirements of 37 C.F.R. 1.4 for that

Amendmentand Response by submission of this paper with his signature below. Applicant

respectfully requests contacting the undersigned at the phone numberlisted below if anything

else is deemed necessary to satisfy the signature requirementof, or otherwise forentryof, the

Amendment and ResponseofFebruary 6, 2017.

As the Amendmentand Response of February 6, 2017 was a bonafide attemptto

respond, Applicant believes no further fees are due for any extension oftime past the February6,
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Signature Ratification Page 2
Serial Number: 14/601,340 Dit: 3406,005US2
Filing Date: January 21, 2015
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

2017 date. Nevertheless, please grant any extension of time necessaryfor entry, and charge any

fee due to Deposit Account No. 502880.

Respectfully submitted,

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

Minneapolis, MN 55402
(612) 436-9617

Date: March 21, 2017 By: [Pédep Caspers!
Philip P. Caspers
Reg. No. 33,227
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Electronic AcknowledgementReceipt

EFS ID: 28696755
 

Application Number:

International Application Number:

14601340

 

Confirmation Number:

Title of Invention: FLOW-THROUGH OXYGENATOR

First Named Inventor/Applicant Name: James Andrew Senkiw

Customer Number:

Filer:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

File Listing:

 38846

Aaron Wesley Pederson

3406.005US2

21-MAR-2017

21-JAN-2015

17:24:59

Utility under 35 USC 111 {a)

 
Document eas . File Size(Bytes)}/ Multi Pages

Message Digest (if appl.)

Miscellaneous Incoming Letter

Warnings:

App_No_14601340_Sig_Ratify.
pdf 3a0b84437ebdfdGd0c7977286007293625

leSe3
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Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe 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 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 onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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IN THE UNITED STATES PATENTAND TRADEMARK

S/N 14/601 ,346 
 
 
 

Serial No.

  
 
 

Filing Date
Continuation Reissue of

U.S. Patent No.

Issued: 'March 2, 2010
  

 
 

Applicant’ s

interview Summary

  
 
 

 

 

Examiner Name

Group Art Unit 399]

3466.005US2

Jerry BD. Johnson 

 
 
 

Attorney Docket No.

 
 
 

Customer Number: 

Confirmation No.

 

 

 
Title: FLOW-THROUGH OXYGENATOR 

Mail Stop Reissue
Commissioner for Patents
P.O. Box 1456

Alexandria, VA 22313-1450

Applicant’s Interview Summary

Applicant thanks examiners Alan Diamond and Stephen Stein for the helpful interview

on May 16, 2017. Phil Caspers (Reg. No. 33,227) and Sam Hamer(Reg. No. 46,754) attended

on behalfof the applicant. The discussion focused on the recapture and Orifar doctrines as

applied in the mast recent office action to reject ali the claims. The discussion also briefly

touched on three section 112 support issues. No agreement was reached in the interview, but the

examiners indicated that the points of fact and iaw noted by applicant’s representatives would be

considered prior to the next office action. Attached hereto as Exhibit A are the slides that were

shown and discussed by applicant’s representatives during the interview to help explain

applicant’s position. The slides show the arguments made by applicants and identify the section

112 issues address by applicant’s representatives. Applicants respectfully subroit that the slides

explain why neither the recapture nor the Crifa doctrine bars the pending claims.

in light of the discussion at the interview, Applicant submits the following additional

comments to assist the examiners in resolving the recapture and Orifaissues.
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Applicant's Interview Summary Page 2
Serial Number: 14/601,340 Dkt 3406 .G05U82
Filing Date: January 21, 2015
Title: FLOW-THROUGH OXYGENATOR

Recapture

1. Recapture applies to broadening changes, and the limitation in question “being

positioned in the tubular housing” is a narrowing change. Recapture does not apply. See

MPEP 1412.62 (determine whether the broader aspects of the reissue claimsrelate to

subject matter surrendered in the original prosecution”Kemphasis added)

2. Recapture is a three part test. The pending office action does not explain howthat

three part test is applied to these facts. Ultimately, it’s about determining whetherthere

was mmpernussible broadening (not narrowing).

3. The typical recapture question: whether a limitation added by amendment can be

removed in 4 reissue, i.¢., to obtain broader coverage. That is not the case here. The

change in question, the electrodes of the emitter “being positioned in the tubular

housing,” is a narrowing change.

Orita Doctrine

1. The Orita doctrine is about restriction requirements, and does not apply.

2. In the “441 patent prosecution, nene of the restrictions drewa line between

“emitters” and “emitters positioned within a conduit”. Instead, the opposite

happened, the examinerin the ‘441 patent prosecution found the ‘441 patent emitter

claims with the “positioned within a conduit” Hmitation not to be patentably distinct from
the ‘262 emitter claims without that limitation.

3. At the interview, it was contendedthat the applicant in the “441 patent prosecution

distinguished the “art” including the “262 patent claims based on the “within a conduit”

limitation. Applicant respectfully submits that is not correct. See, e.g., Inventorship

Declaration by James Senkiw filed Jan. 26, 2016 at (12-25. The sentence mentioned by

the examiners in the interview appears near the bottom of page 9 of the Amendmentfiled

on 8/17/07 in the “441 patent prosecution, which states:

As discussed previously with respect to the present rejections to independent

claim 1, none of the presently cited art considered individuallyor in

combination teaches the positioning of an oxygen emitter directly within a
conduit lumen of a fluid conduit.

(emphasis added). Applicant notes that this sentence immediately follows the discussion

of the prior art 102 and 103 rejections based on the Zappi, Cairns and Divisek references,

not the discussion of the double patenting rejection which is separately addressed on page
6 ofthat amendment. Further evidencethat this was not a statement about the double

patenting rejection can be foundinthat the sentence refers to what the art “teaches”,
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Applicant's Interview Summary Page 3
Serial Number: 14/601,340 Dkt 3406.00G3U82
Filing Date: January 21, 2015
‘Title FLOW-THROUGH OXYGENATOR

not what the art claims. In addition, it would make no sense for applicants to assert that

the ‘262 patent does nat “teach” this limitation in ight of 262 patent disclosure

(including original claim 11 which issued as ‘262 patent claim 7) that teaches “passing

polluted water through a vessel containing the emitter’. Given the context of the

statement and that the ‘262 patent discloses “passing water through a vessel containing

the emitter”, it is not reasonable to conclude that the 8/17/07 statement mentioned bythe

examiners is about the ‘262 patent.

4. Even if it were true that applicant during prosecution of the “441 patent distinguished

the “the art” including the ‘262 patent as suggested during the interview, such a fact

would be relevant at best to a recapture analysis (whether an arguedlimitation can be

removed in a reissue to obtain broader coverage), not to the Critaanalysis.

5. The Orifa doctrine is triggered byrestriction requirements and addresses the question

whether during prosecution applicant failed to file a timely divisional application to

pursue claims that were cancelled in response to a restriction requirement.

6. Thus, a critical point to consideris that in the “495 patent prosecution, no restriction

was made, repeated, or referred to. The opposite happened -- the “495 patent claims were

issued a double patenting rejection based on the prior parent patents including the *441

and ‘262 patent claims. See App. Serial No, 12/023,431, 3/27/2009 Office Actionat pgs.

2-3. This is important because the examinerin the ‘495 patent prosecution has thereby

concluded that the applicant could have prosecuted any of the ‘441 or °262 patent claims

along with the claims of the ‘495 patent, including the ‘441 patent claims that have a

“within a conduit” limitation (in fact, claim 1 of the ‘495 patent did include the “within a

conduit” limitation). Importantly, this was the same position taken by the examiner in the

‘441 patent prosecution, Le., that the “441 patent claims with the “within a conduit”

limitation were not patentabiydistinct from the “262 claims withoutthat limitation.

7. In viewof the foregoing, and as discussed in the interview, it has been particularly

difficult to explain to our client what basis or rule of law the Patent Office is relying on to

reject the pending reissue. Noneofthe (a) two year rule, (b) recapture doctrine, or (c)

Orita apply.

&, Ifthe examiners contendthat recapture bars the pending reissue claims, thentt should

be explained howrecapture (whichis a bar to impermissible broadening) applies to a

natrowing reissue changetothe claims.

9. If the examiners contend that Orita bars the pending reissue claims, then it should be

explained howOrita applies when norestriction was made, repeated, or referred to in the

‘495 patent prosecution (noting also that restriction requirements from parent cases do

not carry over to subsequent cases unless repeated or referred to - see MPEP 819). Also,
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Applicant's Interview Summary Page 4
Serial Number: 14/601,340 Dkt 3406 .G05U82
Filing Date: January 21, 2015
Title: FLOW-THROUGH OXYGENATOR

if Orita is to be applied, then applicant is entitled to an explanation as to howthe pending

reissue claims are identical or substantially similar to any claim previouslyrestricted in

the “441 patent prosecution. This is a requirement underthe Orita analysis. See Jn re

Doyle, 293 F.3d 1355 (Fed. Cir. 2002). In this regard, it is not enoughto point out that

the present reissue claims have one limitation in common with claims in a previouscase.

Here, the present reissue claims have further claim limitations that are materially

different than any previously presented claim. As a separate and independent reason for

whyOrita does not apply, applicant submits that the present reissue claims have never

been presented and are not identical or substantially similar to any claim previously

restricted in the “44] patent prosecution.

Respectfully Submitted,
CARLSON, CASPERS, VANDENBURGH,
LINDUIST & SCHUMAN,P.A.
Suite 4200

225 S. Sixth Street

Minneapolis, MN 55402
(612) 436-9617

Date _May 17, 2017 By: /Pédée Cacpers!
Philip P. Caspers
Reg. No. 33,227
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Information:

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 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 Intemational 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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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.

14/601,340 01/21/2015 James Andrew Senkiw 3406.005SUS2 1069

Carl ne "Lindy

Carlson, Caspers, Vandenburgh, T.indquist &Loier
Schuman JOHNSON,JERRYD
225 South 6th Street
Suite 4200 ART UNIT PAPER NUMBER

Minneapolis, MN 55402 3991

MAIL DATE DELIVERY MODE

05/22/2017 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)

. sar . 14/601,340 SENKIW, JAMES ANDREW
Applicant-initiated Interview Summary _ _Examiner Art Unit

Jerry Johnson 3991 

All participants (applicant, applicant's representative, PTO personnel):

(1) ALAN DIAMOND. (3) Philip Caspers.

(2) Stephen Stein. (4) Samuel Hamer.

Date of Interview: 16 May 2017.

Type: [] Telephonic ([] Video Conference
J Personal [copy given to: [J applicant (J applicant's representative]

 Exhibit shown or demonstration conducted: [[] Yes 1] No.
If Yes, brief description:

Issues Discussed [101 112 (i02 [103 Klothers
(For each ofthe checked box(es) above, please describe belowthe issue and detailed description of the discussion)

Claim(s) discussed: Claims of record.

Identification of prior art discussed:

Substanceof Interview
(Foreach issue discussed, provide a detailed description and indicate if agreement was reached. Some topics mayinclude: identification orclarification of a
reference or a portion thereof, claiminterpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action mustinclude the substanceofthe interview. (See MPEP
section 713.04). If areply 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 of this interview summary form, whicheveris later, to file a statement of the substanceof theinterview

Examinerrecordation 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 proper recordation including 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 outcomeofthe interview,to include an indication as to whether or not agreement was reachedonthe issuesraised.

EX] Attachment
/Alan Diamond/
Patent Reexamination Specialist
Central Reexamination Unit 3991

  
 

U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170516
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Summary of Record of Interview Requirements

Manualof Patent Examining Procedure (MPEP), Section 713.04, Substanceof Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video canterence, or telephone interview with regard to an application must be made of record in the
application whether or not an agreementwith the examiner was reachedat 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 removethe necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent ar 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 Office if that recordis itself
incomplete through the failure to record the substanceofinterviews.

It is the responsibility of the applicant or the attorney ar agent to make the substanceof an interview of record in the application file, 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 bear directly 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 typographical errors or unreadable script in Office actionsor the like, are excluded from the interview recordation procedures below. Where the
substanceof an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portionofthefile, and listed on the
“Contents” section of the file wrapper. In a personalinterview, a duplicate of the Form is givento the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephoneor 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 notlikely before an allowanceorif other
circumstancesdictate, the Form should be mailed promptly after the interview rather than with the nextofficial communication.

The Form provides for recordation of the following information:
— Application Number (Series Code and Serial Number)
—Nameof applicant
—Nameof examiner
— Date ofinterview
— Type of interview (telephonic, video-conference, or personal)
—Nameofparticipant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
—Anindication whetheror not an exhibit was shown or a demonstration conducted

—An identification of the specific prior art discussed
— An indication 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 conductedthe interview (if Form is not an attachmentto a signed Office action)

Itis desirable that the examinerorally remind the applicant of his or 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
substanceofthe 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,
3) an identification of the specific prior art discussed,
4) 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,

(Theidentification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the argumentsis not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments madeto the
examiner can be understoodin the context of the application file. Of course, the applicant may desire to emphasize and fully
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 outcomeof the interview unless already described in the Interview Summary Form completed bythe examiner.
Examiners are expected to carefully review the applicant's record of the substanceof an interview. If the record is not complete and

accurate, the examinerwill give the applicant an extendable one monthtime period to correct the record.

Examiner to Checkfor Accuracy

If the claims are allowable for other reasons of record, the examiner should senda letter setting forth the examiner's version of the
statementattributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paperrecording the substanceof the interview along with the date and the examiner's initials.
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Continuation Sheet (PTOL-413) Application No. 14/601,340

Continuation of Substanceof Interview including description of the general nature of what was agreedto if an
agreement was reached, or any other comments:

Applicant argued that within 2 years after the '495 patent issued, theyfiled the instant reissue application, and that
claims 2-12 of the '495 patent do not contain the 120 degree(triangle limitation) of the '441 patent, and thus, the instant
reissue claims do not need to havethis limitation. Applicant cited the Orita doctrine and further argued there was no
restriction requirement during prosecution of the '495 patent and the restriction requirement made during prosecution of
the '441 patent does not carry overto the '495 patent.

The Examiner noted that claim 2 in '495 patent is directed to an emitter, like the claims that issued in grandparent
U.S. Patent 6,689,262 patent. During prosecution of the ‘441 patent, in the Remarks dated August 17, 2007, Applicant
stated on p. 6 that "claims 1, 25 and 26 [which recite the emitter in a conduit] are patentably distinct from claims 1-6 of
U.S. Patent No. 6,689,262[, whose claims are directed to the emitter]. The specialists noted that it follows from this
statement by Applicant that in the instant reissue application, new claims 13-69, which recite the emitter in a tubular
housing, are patentably distinct from claim 2 of the '495 patent, which is directed to the emitter. It was further noted on
p. 9 of said Remarks, Applicant stated that the newly added claims, which were directed to an emitter in the conduit,
are distinguished because "none of the presently cited art considered individually or in combination teaches the
positioning of an oxygen emitter directly within a conduit lumen of a fluid conduit." The Examiner noted that claims 13-
69 of the instant reissue application are subject to recapture evaluation with respect to the emitter in conduit claims of
the '441 patent, which require said triangle limitation, and that claims 13-69 can be no broader than the '441 patent
claims since the instant reissue application wasfiled more than two years after the '441 patent issued. No agreement
was reached.

Applicant further argued that issued claim 1 of the '495 patent has an emitter in a conduit. This was found
unpersuasive since it was noted that claim 1 is directed to a different statutory class of invention, i.¢., a method.

The 35 USC 112, first paragraph, rejection was also discussed. Applicant pointed to Fig. 7A for support of the
limitations pointed to in the Office Action as lacking written description support, in particular the recitation that the
electrode contacts the wall of the tubular housing. No agreement was reached.

Attached is an agendafor the interview and the slides presented at the interview.
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United States Patent and Trademark Office
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P.O. Box 1450
Alexandria, Virginia 22313-1450,WWW.usplO.gov

 
 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION No.

14/601,340 01/21/2015 James Andrew Senkiw 3406.005SUS2 1069

Carl ne Lindy

Carlson, Caspers, Vandenburgh, T.indquist &Loier
Schuman JOHNSON,JERRYD
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Suite 4200 ART UNIT PAPER NUMBER

Minneapolis, MN 55402 3991
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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,
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Application No. Applicant(s)
14/601,340 SENKIW, JAMES ANDREW

Office Action Summary Examiner Art Unit AIA(First Inventorto File)
JERRY D. JOHNSON 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)X] Responsive to communication(s) filed on February 6, 2017.
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2a)] This action is FINAL. 2b)C] Thisaction 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)L) 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)L_] 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** cc) 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) | Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) oO Other:Paper No(s)/Mail Date 4) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20170530
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Application/Control Number: 14/601,340 Page 2
Art Unit: 3991

Reissue Applications

Forreissue 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.

On January 26, 2016, applicant filed a Request for Continued Examination (RCE) of

continuation reissue application 14/601,340 of U.S. Patent No. 7,670,495 (the ‘495 patent) which

issued from U.S. Patent Application No. 12/023,431 (the “431 application) with claims 1-12 on

March 2, 2010. The ‘495 patent was previously reissued as U.S. RE45,415 on March 17, 2015,

based on U.S. Application No. 13/247,241 (the ‘241 reissue application) filed September 28,

2011. The ‘495 patent is a division of U.S. Patent No. 7,396,441, (the ‘441 patent) which issued

from U.S. Application No. 10/732,326 (the '326 application) which is a continuation-in-part of

U.S. Patent No. 6,689,262 (the ‘262 patent).

Notice

If the patent reissue application issues without any cross reference to the continuation

reissue application, amendmentto the parent reissue application to include a cross-reference to

the continuation reissue application must be doneat the time of allowanceof the continuation

reissue application by Certificate of Correction. See MPEP 1451(1)(March 2014).
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Scope of Claims

Page 3

The present reissue application seeks to broaden the apparatus claims of the “495 patent

(patented claim 2-7, 11 and 12 directed to an emitter for electrolytic generation of microbubbles

of oxygen in an aqueous medium) through newly added claims 13-69. Claim 13 is

representative:

13. (New) An emitter for electrolytic generation of bubbles of oxygen in water,
the emitter comprising:

 

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 comprising a first electrode and a second electrode, 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 up to 0.140 inches within the tubular housing:

each electrode of the emitter is positioned so that all points midway betweenall
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 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
Q.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:

the power source being operable to delivery electric current to the electrodes
while water flows through the tubular housing and is in contact_with the
electrodes to produce oxygenin said water via electrolysis.

 

 

The ‘495 patent specification contains the following definitions:

“OQ emitter” meansa cell comprised of at least one anode andat least one cathode

separated by the critical distance. (Column4,lines 7-8)
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“Critical distance” meansthe distance separating the anode and cathode at which evolved

oxygen forms microbubbles and nanobubbles. (Column4,lines 1-3)

Column3, lines 11-13 of the ‘495 patent teach “[i]n order to form microbubbles and

nanobubbles, the anode and cathode are separated by a critical distance. Thecritical distance

ranges from 0.005 inches to 0.140 inches.”

An “Q2 emitter” is “[a]n emitter for electrolytic generation of bubbles of oxygen” as

recited in claims 13-69. Accordingly, the emitter of claims 13-69 comprisesat least one anode

and at least one cathode separated by the critical distance of from 0.005 to 0.140 inches.

Newly presented claims 13-69 recite “a tubular housing having a waterinlet, a water

outlet, and a longitudinal water flow axis from the inlet to the outlet” (claim 13); “a tubular

housing defining an oxygenation chamberand having a waterinlet, a wateroutlet, a longitudinal

waterflow axis from the inlet to the outlet” (claim 27); ‘a tubular housing defining an

oxygenation chamber and having a waterinlet, and a water outlet” (claim 37); "a tubular

housing defining an oxygenation chamber, and having an inward-facing surface that defines at

least in part the oxygenation chamber, a water inlet, and a water outlet” (claim 50) and; “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 water

outlet” (claim 62). (Emphasis added)

The term “tubular housing” does not appcarin the ‘495 patent specification. Nor does

the term “fluid conduit”, which is recited in claim 1 of the ‘441 patent, appcarin the ‘441 patent

specification. Rather, the ‘441 and ‘495 specifications (which are essentially the same) teach

that the emitter may be made to fit inside ‘‘a tube or hose” (column 9, lines 5-11 of each
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specification). Accordingly, the terms “tubular housing" and “fluid conduit” are considered to be

descriptive of, and supported by, the terms “tube or hose”.

Consequently, the “tubular housing” having an inlet and an outlet as recited in claims 13-

69 is also a “fluid conduit’as recited in claims 1-15 of the 441 patent, 1-e., “a fluid conduit

having a fluid inlet and a fluid outlet fluidly connected with a conduit lumen”(‘441 patent, claim

1). Newly presented claims 13-69, like claims 1-15 of the ‘441 patent, are therefore directed to

an emitter for electrolytic generation of microbubbles of oxygen wherein the emitter is

positioned within a conduit having an inlet and an outlet.

Reissue Declaration

Thereissue oath/declaration filed with this application is defective (see 37 CFR 1.175

and MPEP § 1414) because of the following:

The claims of the present reissue application are directed to an invention that is

patentably distinct from the claims of the '495 patent. More specifically, the reissue declaration

states “[t]he ‘495 emitter claim 2, for example, is too broadin that it does not recite certain

features of the disclosed emitter embodiment corresponding to FIGS. 7A and 7B which I 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 electrodes are positioned in the outer perimeter ofthe

oxygenation chamber; this positioning of the electrodes provides an unobstructed passageway for

waterto flow; in that unobstructed passageway, water may flow from the waterinlet to the water

outlet without passing through a space between the electrodes of opposite polarity; and a portion
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of at least one of the first and second electrodes is in contact with a wall of the tubular housing."

(Paragraph 7).

Claim 2 of the ‘495 patent recites:

2. An emitter for electrolytic generation of microbubbles of oxygen in an aqueous
medium comprising:

an anode separatedat a 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 0.050

inches such that the critical distance is less than 0.060 inches and a powersourceall in
electrical communication 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 bubble being incapable of breaking
the surface tension of the aqueous medium such that said aqueous medium is
supersaturated with oxygen.

The ‘431 divisional application, which becamethe ‘495 patent, was originally filed with

a single claim to a methodfor treating waste water. Claims directed to an emitter (claims 2-7, 11

and 12), a method for oxygenating a non-native habitat (claim 8), a method for lowering the

biologic oxygen demandofpolluted water (claim 9), and a supersaturated aqueous product

(claim 10) were added by preliminary amendment. The 495 patent issued from the “431

divisional application without any further amendments. As a result, the ‘495 patcnt does not

contain claims to an emitter positioned within a “tubular housing”or “conduit” (as shown in Fig.

7) and recited in instant claims 13-69.

In contrast, during prosecution of the '441 patent, applicant specifically cited to Fig. 7 as

support for the '441 patent claims. Moreover, as discussed below, applicant argued during

prosecution of the ‘441 patent that claims to an emitter positioned within a conduit were

patentably distinct from claims to the emitter alone. Consequently, the present continuation

reissue application cannot be used to broaden the claims of the “495 patent to include the
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patentably distinct invention of the ‘441 divisional patent (which issued July 8, 2008). Nor can

the present continuation reissue application recapture subject matter that was surrendered during

the prosecution of the '441 divisional patent.

Claims 13-69 are rejected as being based upon a defective reissue declaration under 35

U.S.C, 251 as set forth above. See 37 CFR 1.175.

The nature of the defect(s) in the declaration is set forth in the discussion abovein this

Office action.

The ‘441 Patent

The ‘326 application, which becamethe *441 patent, was filed on December 10, 2003

with claims 1-8. In an Office Action dated November29, 2005, the examinerrestricted the

claims as follows:

iF Claims 1-4, drawn to a flow-through oxygenator.

Il. Claim 5, drawn to an oxygen supersaturated water product.

Ill. Claims 6-7, drawn to a method for enhancing the growth ofplants.

IV. Claim 8, drawn to a methodfor treating waste water.

Applicant elected claims 1-4 to a flow-through oxygenator. Claim | recited:

1. A flow-through oxygenator comprising an emitter for electrolytic generation of

microbubbles of oxygen comprising an anode separated at a critical distance from a

cathode and a powersource all in electrical communication with each other, wherein the

emitter is placed within or adjacent to a conduit for flow water. (Emphasis added)
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Ina non-final Office Action dated May 24, 2007, claims 1-3 were rejected under 35

U.S.C. 102(e) as being anticipated by U.S. Patent 6,328,875 to Zappi. The examinerstated “the

electrolytic apparatus as taught by Zappiis place [sic] adjacent to a conduit for flowing water”

(page 4 of the Office Action mailed May 24, 2007). Claim 1-4 were also rejected under 35

U.S.C. 103(a) as being unpatentable over U.S. Patent 4,225,401 to Divisek et al. (page 6 of the

Office Action mailed May 24, 2007). The examinerstated “[e]ven though Divisek does not

explicitly teach that its electrolyzer is place [sic] within or adjacent to a conduit for flowing

water, one ofordinary skill in the art would have found the position of Divisek's electrolyzer at

least adjacent to a water conduit obvious since wateris added/fed to Devisck’s [sic] clectrolyzer

for electrolysis to take place” (page 7 of the Office Action mailed May 24, 2007).

The examinerfurtherrejected claim 1-4 and 9 of the ‘326 application on the grounds of

non-statutory obviousness-type double patenting:

[c]laims 1-4 and 9 are rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 1-6 of U.S. Patent No.
6,689,262 B2. Although the conflicting claims are not identical, they are not
patentably distinct from each other because the emitter of U.S. Patent No.
6,689,262 B2 is structurally the same as the emitter of the claimed flow-through
oxygenator. Even though U.S. Patent No. 6,689,262 B2 does not explicitly teach
the claimed flow through oxygenator, one of ordinary skill in the art would have
found it obvious to use the instant emitter in an oxygenator as claimed since the
emitter produces oxygen. (page 9 of the Office Action mailed May 24, 2007).

Claim | of U.S. Patent No. 6,689,262 reads as follows:

1. An emitter for electrolytic generation of microbubbles of oxygen comprising

an anode separated at a critical distance from a cathode and a powersourceall in

electrical communication with each other.
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In a response filed August 17, 2007, applicant amended the claimsto recite (bold

emphasis added):

1. (Currently Amended) A flow through oxygenator eensistite-of comprising:

a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an

aqueous medium, the oxygen emitter including a plurality of matched sets of

anodes and cathodes wherein the matched sets of anodes and cathodes are

mounted to stabilizing hardware such that the oxygen emitter is positioned

within the conduit lumen comprisine-ananedeseparatedatescritical _distanee

 

with-eachother; and

a power source aH in electrical communication with eaeh-ether—wherein the

  
oxygen emitter is-placed-withinoradjacentto-a-condutt for flowing water,

Applicant also added new claims 25 and 26 (emphasis added):

25, (New) A flow through oxygenator comprising:

a watering hose having a hose lumen; and

an oxygen emitter operably mounted within the hose lumen.

26. (New) A flow through oxygenator comprising:

a hydroponic circulating system having a circulating lumen; and

an oxygen emitter operably mounted within the circulating lumen.
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Asto the amendment, applicant argued “Applicant has amended independent claim | to

clarify the presently claimed flow through oxygenator as comprising an oxygen emitter

positioned within a conduit lumen ofa fluid conduit”. “Zappi ct al. is abscnt any disclosure

relative to the positioning of an oxygen emitter directly within the conduit lumen ofa fluid

conduit as presently claimed”and; “Divisek does not teach an electrolyzer placed directly within

a conduit as presently claimed in amended independent claim 1” (Remarks, pages 7 and 8).

As to new claims 25 and 26, applicant argued “[a]s discussed previously with respect to

the present rejections to independent claim |, none of the presently cited art considered

individually or in combination teaches the positioning of an oxygen emitter directly within a
tm

conduit lumen of a fluid conduit'” (Remarks, page 9)

Applicant further argued

[c]laims 1-4 and 9 were previously rejected on the ground of nonstatutory
obviousness type double patenting. Applicant respectfully asserts that the need
for a Terminal Disclaimed to overcome a nonstatutory obviousness-type double
patenting rejection has been overcome through the present amendment to
independentclaim | and the addition of new independent claims 25 and 26. As
claims 1, 25 and 26 are patentably distinct from claims 1-6 of U.S. Patent No.
6,689,262, Applicant respectfully requests said rejections be withdrawn.
(Remarks, page 6)

The examiner responded to applicant's arguments and amendmentin an Office Action

mailed November 1, 2007, the examinerstating "[t]he rejection of claims 1-3 under 35 U.S.C.

102(e) as being anticipated by Zappi et al. US 6,328,875 B1 (Zappi) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007." The examiner also withdrew the rejection

of claims 1-4 over Divisek et al. stating "[t]he rejection of claims 1-4 under 35 U.S.C, 103(a) as

being unpatentable over Divisek et al. US 4,225,401 (Divisek) is withdrawn in view of

JA2162

OWTEx. 2119

Page 844 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 845 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 845 of 1333

Application/Control Number: 14/601,340 Page 1]
Art Unit: 3991

applicant's claim amendmentfiled 17 August 2007." The examineradditionally withdrew the

rejection of claims 1-4 and 9 on the groundsof nonstatutory obviousness-type double patenting

as being unpatentable over claims 1-6 of U.S. Patent No. 6,689,262 B2.

Thus, applicant not only distinguished the claimsof the ‘441 patent application from the

cited prior art based on the amendmentrequiring the emitter be directly within a conduit, but also

argued that such an amendment madethe claims patentably distinct from claims to an emitter not

within a conduit. Accordingly, new claims 13-69 are directed to a patentably distinct invention

from the issued ‘495 patent claims.

Inasmuch as claims to an emitter within a tubular housing (as recited in claims 13-69) are

patentably distinct from claims to an emitter alone (as issued in the apparatus claims of the ‘495

patent), it would be appropriate to restrict claims 13-69 from the instant reissue application as

being directed to an invention non-elected by original presentation. However, in view of

compactprosecution andthe fact that applicant cannot pursue claims 13-69, which are directed

to, and broader than the patentably distinct ‘441 patent claims (which issued more than 2 years

ago), in a divisional reissue application, the specialist has not done so. Such a restriction

requirement would force applicantto file a divisional application to claims which are barred by

35 U.S.C. 251. In re Graff, 111 F.3d 874, 877, 42 USPQ2d 1471, 1473-74 (Fed. Cir. 1997)

(Broadened claimsin a continuing reissue application were properly rejected under 35 U.S.C.

251 because the proposal for broadened claims was not made(in the parent reissue application)

within two years from the grantof the original patent and the public wasnot notified that

broadened claims were being sought until after the two-yearperiod elapsed.)
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35 U.S.C. § 112, 1"paragraph

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):
 
  (a) IN GENERAL.—Thespecification shall contain a written description ofthe 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 which it pertains, or with which it is most nearly connected, to
make and use the same, and shall set forth the best mode contemplated bythe inventor orjoint inventor
ofcarrying out the invention.

 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112:

The specification shall contain a written descriptionof 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 which it pertains, or with which it 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.

Claims 13-69 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-ATA), first

paragraph,as failing to comply with the written description requirement. The claim(s) contains

subject matter which wasnot described in the specification in such a way as to reasonably

convey to one skilled in the relevantart that the inventoror a joint inventor, or for pre-ATA the

inventor(s), at the time the application wasfiled, had possession of the claimed invention.

There is no support for claiming “‘each electrode of the emitter is positioned so that

substantially all points midway betweenall opposing electrodesare closer to a surface of the

tubular housing than to a center point within the tubular housing”; ‘“‘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 electrode of the emitter is positioned closerto the

inward-facing surface than to the longitudinal axis at the center of the tubular housing”; “the

electrodes are positioned away from a longitudinal center axis of the tubular housing”; "the

passageway running longitudinally for at least the length of that portion of one of the electrodes

moat
positioned within the tubular housing”; "the unobstructed passageway includesthe center axis
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and is multiple times widerthan the distance separating the opposing first and second electrodes

within the tubular housing”; “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”; “‘the passageway running for at

least the length of that portion of one of the electrodes positioned within the housing"; “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

a)
unobstructed passageway"; "a portion of at least one of the first and second electrodes being in

contact with at least one wall of the tubular housing"; "the electrode in contact with a wall ofthe

tubular housing is in contact with a curved wall of the tubular housing" and; "the unobstructed

passageway having a substantially uniform cross-scctional arca along that length.”

To the extent that applicant's Reissue Declaration references Figures 7A and 7B as

support for the above claim limitations, e.g., “it was an error not to include emitter claims that

include varying combinationsof the features disclosed in the emitter embodiment corresponding

to FIGS. 7A and 7B of the ‘495 patent” (Page 1 of the Declaration filed January 26, 2016),

Figures 7A and 7B are not taught as being to scale. Accordingly, Figures 7A and 7B do not

provide support for limitations which are not otherwise disclosed in the “495 patent specification.

Nordo Figures 7A and 7B disclose features that are now being claimed. For example, Figures

7A and 7B do notdisclose whercin “the passageway running longitudinally for at least the length

of onc of the clectrodes positioned within the tubular housing”; "first and second conductors

coupled to the first and second electrodes”; or "first conductor exiting a wall of the housing in a
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radial direction relative to the longitudinal axis of the housing, the second conductorexiting a

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

35 U.S.C. § 112, 4th paragraph

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 reference all the
limitations of the claimto whichitrefers.

The following is a quotation of pre-ATA 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 claimin
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 formshall be construed to incorporate by
reference all the limitations of the claim to whichit refers.

Claims23, 26, 36, 46, 49, 58, 61 and 69 are rejected under 35 U.S.C. 112(d) or pre-AIA

35 U.S.C. 112, 4th paragraph, as being of improper dependent form forfailing to further limit the

subject matter of the claim upon which it depends,orfor failing to includeall the limitations of

the claim upon which it depends.

The ‘495 patent teaches that a “critical distance” separating the anode and cathode

ranging from 0.005 inches to 0.140 inches is the distance at which evolved oxygen forms

microbubbles and nanobubbles. As each of the claims from which claims 23, 26, 36, 46 and 49

dependare already limited to the critical distance, the recitation in claims 23, 26, 36, 46 and 49

to forming microbubbles or nanobubblesis not a further limitation to these claims. In like

manner, the recitation in dependent claims 58, 61 and 69 that the emitter is "operable" to create

microbubbles or nanobubblesis not a further limitation to the claims.
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Applicant may cancel the claim(s), amend the claim(s) to place the claim(s) in proper

dependentform, rewrite the claim(s) in independent form,or present a sufficient showing that

the dependent claim(s) complies with the statutory requirements.

Recapture

Claims 13-69 are rejected under 35 U.S.C. 251 as being an improperrecapture of

broadened claimed subject matter surrendered in the application for the patent upon which the

present reissue 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 USPQ2d 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); Ia 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.

Cir. 1984). A broadening aspectis present in the reissue which wasnotpresent 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 scope of the claimsin the

patent wasnot an error within the meaning of 35 U.S.C. 251, and the broader scope of claim

subject matter surrendered in the application for the patent cannot be recaptured by thefiling of

the present reissue application.
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During prosecution of the ‘326 application, which becamethe ‘441 patent, claims 1-3

were rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 6,328,875 to Zappi.

The examinerstated “the electrolytic apparatus as taught by Zappi is place [sic] adjacent to a

conduit for flowing water” (page 4 of the Office Action mailed May 24, 2007). Claim 1-4 were

also rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 4,225,401 to Divisek

et al. (page 6 of the Office Action mailed May 24, 2007). The examinerstated “[e]ven though

Divisek does not explicitly teach that its electrolyzer is place [sic] within or adjacent to a conduit

for flowing water, one of ordinary skill in the art would have found the position of Divisek's

electrolyzer at least adjacent to a water conduit obvious since water is added/fed to Devisek’s

[sic] electrolyzerfor electrolysis to take place" (page 7 of the Office Action mailed May 24,

2007).

In a response filed August 17, 2007, applicant amendedthe claimsto recite:

1. (Currently Amended) A flow through oxygenator eensisting-of comprising:
a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an
aqueous medium, the oxygen emitter including a plurality of matched sets of
anodes and cathodes wherein the matched sets of anodes and cathodes are

mounted to stabilizing hardware such that the oxygen emitter is positioned within

the conduit Jumen1 COnIpHISHTg af aneceSeparatedafaefttieal distance Hom cachother: 2and

a power source aH in electrical communication with eaeh-ether—whereis the
oxygen emitter is-placed-within oradjacentio-aconduitfor flowine water,

Asto the amendment, applicant argued “Applicant has amended independent claim 1| to

clarify the presently claimed flow through oxygenator as comprising an oxygen emitter

positioned within a conduit lumen ofa fluid conduit”. “Zappi et al. is absent any disclosure
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relative to the positioning of an oxygen emitter directly within the conduit lumen ofa fluid

conduit as presently claimed” and; “Divisek does not teach an electrolyzer placed directly within

a conduit as presently claimed in amended independent claim 1” (Remarks, pages 7 and 8).

Applicant also added new claims 13-26. New claim 14 read:

14. (New) The flow through oxygenator of claim 1, wherein the plurality of
matched sets comprises three matched sets of anodes and cathodes attached to the
stabilizing hardware in adjacent relation such that each matchedset resides at a
120° angle to the adjacent matchedsets.

Applicant cited page 4, lines 18-28; page 13, line 22 to page 15, line 12 and Figure 7 as

support for the amendment (Remarks, page 6). Page 13, lines 24-26 of the *326 application

state:

[iJn Figure 7 (A), the oxygenation chamber is comprised of three anodes | and
cathodes 2, of appropriate size to fit inside a tube or hose and separated by the
critical distance are placed within a tube or hose 3 at 102° angles to each other.

Asto new independent claims 25 and 26, applicant argued “[a]s discussed previously

with respect to the present rejections to independent claim 1, none ofthe presently cited art

considered individually or in combination teaches the positioning of an oxygen emitterdirectly

within a conduit lumen ofa fluid conduit" (Remarks, page 9)

The examiner responded to applicant's arguments and amendmentin an Office Action

mailed November1, 2007, the examinerstating "[t]he rejection of claims 1-3 under 35 U.S.C.

[02(e) as being anticipated by Zappi et al. US 6,328,875 B1 (Zappi) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007." The examiner also withdrew the rejection

of claims 1-4 over Divisek etal. stating "[t]he rejection of claims 1-4 under 35 U.S.C. 103(a) as

being unpatentable over Divisek et al. US 4,225,401 (Divisek) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007."
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The examineradditionally entered new groundsof rejection over U.S. Patent Publication

being anticipated, stating:

Takesako teaches a water electrolyzer comprising a fluid conduit having a fluid
inlet and a fluid outlet connected with a conduit lumen (Fig. 1(a)-(b), #1, 21, 22).
Takesako also teaches an electrolysis cell positioned within the conduit lumen and
parallel to a flow axis of the conduit lumen (Fig. 1(b), paragraph [0021]). The
electrolysis cell as tanght by Takesako comprises a plurality of matched sets of
anodes and cathodes and secured to electrode connecting rods by conductive bolts
and spacers (Figs. 2-3, #2, 4, 25-27 and 31-33, paragraph [0056]). In addition, the
electrodes are expanded metal mesh (paragraphs [0012, 0062] and the distance
between the electrodes does not exceed 3.0 mm (paragraph [0017]. Takesako
further teaches that the electrolysis cell in the conduit lumen is connected to a
powersource (Fig. 1(b)). (Office Action, page 4 and 5),

2002/0074237 to Takesako et al (Takesako) and U.S. Patent 6,171,469 to Houghet al. (Hough).

As to Takesako, the examinerrejected claims 1-3, 13, 15 and 17-22 under 35 U.S.C. 102(b) as

Asto Hough, the examinerrejected claims 1-3, 13, 17 and 20-22 under 35 U.S.C. 102(b)

as being anticipated, stating:

Hough teaches a water electrolyzer for increasing oxygen content of water
(abstract, title), wherein the water electrolyzer comprises a flow conduit having an
inlet and an outlet connected to the conduit Iumen (Fig. | #11-12). Hough also
teaches a plurality of matched sets of anodes and cathodes mountedto stabilizing
hardware and positioned within the conduit lumen (Fig. 2C). The electrodes are
connected to a power source (Fig. 1 #14, col. 3 lines 6-11). The electrodes in the
water electrolyzer of Hough are metal(col. 3 lines 1-5) and are positioned parallel
to the flow axis of the conduit (Fig. 2C) (Office Action, pages 6 and 7).

The examineralso objected to claim 14 as being dependentup a rejected base claim but

comprising three matchedsets of anodes and cathodes attached to stabilizing hardware in

(Office Action, page 13)
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allowable if rewritten in independent form. The examinerstated "[t]he prior art of record does

not teach or fairly suggest, either alone or in combination, the claimed flowthrough oxygenator

adjacentrelation such that each matchedset resides at a 120° angle to the adjacent matchedsets.”
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In a response filed March 3, 2008, applicant amendedthe claimstorecite:

1. (Currently Amended) A flow through oxygenator comprising:
a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an
aqueous medium, the oxygen emitter including a-phirality-ef three matchedsets of
anodes and cathodes wherein the matched sets of anodes and cathodes are

mounted to stabilizing hardware such that the oxygen emitter is positioned within
the conduit lumen and each matched set resides at_a 120° angle to the adjacent
matched sets; and 

a powersource in electrical communication with the oxygen emitter.

25, (Currently Amended) A flow through oxygenator comprising:
a watering hose having a hose lumen; and
an oxygen emitter operably mounted with the hose lumen, _the 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 matchedsets.

26. (Currently Amended) A flow through oxygenator comprising:
a hydroponic circulating system having a circulating lumen; and
an oxygen emitter operably mounted within the circulating lumen,_the

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 matchedsets.

 

Applicant thus limited all the claims to include the limitation shown in Figure 7A,Le.,

"three matched sets of anodes and cathodes mountedto stabilizing hardware such that each

matched set resides at a 120° angle to the adjacent matchedsets."

Applicant argued “[b]y way of the present amendmentto independent claim 1, Applicant

has incorporated the previously indicated allowable subject matter of former dependent claim 14.

As such, Applicant requests said rejections be withdrawn.” (Remarks, page 11)

The narrow scope of the claims in the ‘411 patent which recite “the oxygen emitteris

positioned within the conduit lumen” (claims 1-15); “‘an oxygen emitter operably mounted within
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the hose lumen"(claim 16); and “an oxygen emitter operably mounted within the circulating

lumen’(claim 17), along with “three matched sets of anodes and cathodes mounted to stabilizing

hardware such that each matchedset resides at a 120° angle to the adjacent matched sets” was

done to overcomepriorart rejections and was not an error within the meaning of 35 U.S.C. 251.

The broader scope of claim subject matter surrenderedin the application for the ‘411 patent

cannot be recaptured bythe filing of the present reissue application.

Response to Arguments

Applicant's arguments filed February 6, 2017 have been fully considered but they are not

persuasive.

Asto the §112, 1“ paragraph rejections, applicant argues “the description of an article

pictured can berelied on, in combination with the drawings, for what they would reasonably

teach one of ordinary skill in the art (Remarks, pages 26-27) and point to the specific

embodiment shown in Figure 7A as teaching the nowclaimed limitations (Remarks, pages 27-

34). Applicant's arguments lack merit.

Figure 7A showsa single embodimentof the invention wherein “three anodes 1 and

cathodes 2, of appropriate size to fit inside a tube or hose and separated by the critical distance

are placed within a tube or hose 3 at 120° angles to each other’ (column 9, lines 7-11). Figure

7A, along with the description at column 9, lines 5-18 of the '495 patent, teach a single

embodiment of the invention wherein three sets of anodes and cathodes(1.e., six electrodes) are

arranged in an equilateral triangle (1.e., 120° angles to each other) within a tube orhose.

JA2172

OWTEx. 2119

Page 854 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 855 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 855 of 1333

Application/Control Number: 14/601,340 Page 2]
Art Unit: 3991

Applicant’s claims do not require at least three sets of anodes and cathodesas disclosed

and arranged in Figure 7A and described in column 9, lines 5-18, 1.¢., “at 120° angles to each

other.” For example, claim 13 recites “at least two electrodes”. A single pair of electrodes

cannot form an equilateral triangle as shown in Figure 7A and described in column 9 ofthe *495

patent. Nor do the additionally recited claim limitations inherently require three pairs of

electrodes arranged in an equilateral triangle and it is disingenuous for applicant to point to the

characteristics of an equilateral triangle as inherently supporting claims which do not require the

electrodes to be arranged in an equilateral triangle.

Applicant argues

[t]here is a difference between claiming the configuration of the electrodes and
claiming a specific result from operating the electrodes in that configuration. The
independent claims where they recite the separation distance are not claiming
obtaining oxygen bubbles of a certain size. For example, claim 13 recites that
“the first electrode opposing and separated from the second electrode by a
distance of between 0.005 inches to 0.140 inches” and the power source "is
operable to produce oxygen in said water.” By adding a requirement that the
oxygen produced by the emitter includes bubbles of a certain size, the dependent
claims are narrowing the claims. Infringement of the dependent claims may
require different evidence (i.e. evidence indicative of the size of emitted bubbles),
whereas there is no such requirement for determining infringement of the claims
that recite the distance separating the electrodes. (Remarks, pages 34-35)

Applicant’s argument lacks merit.

Applicant’s claims are directed to an apparatus. The intended use of the apparatus,i.e.,

“obtaining oxygen bubbles of a certain size” is not a further limitation to the structure of the

claimed apparatus. Accordingly, a dependent claim does not further limit the claim from which

it depends by adding this “requirement.”

Applicant's additional arguments filed February 6, 2017 have been fully considered but

they are not persuasive for the reasonsas stated in the above rejections.
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Application/Control Number: 14/601,340 Page 22
Art Unit: 3991

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within TWO

MONTHSof the mailing date of this final action and the advisory action is not mailed until after

the end of the THREE-MONTHshortenedstatutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SLX MONTHSfrom the mailing

date of this final action.

Duty to Disclose

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely

apprise the Office of any prior or concurrent proceeding in which Patent No. 7,670,495 is or was

involved. These proceedings would include interferences, reissues, reexaminations, and

litigation.

Applicantis further reminded of the continuing obligation under 37 CFR 1.56,to timely

apprise the Office of any information which is material to patentability of the claims under

consideration in this reissue application.
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Application/Control Number: 14/601,340 Page 23
Art Unit: 3991

These obligations rest with each individual associated with the filing and prosecution of

this application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04.

Correspondence

Any inquiry concerning this communication or earlier communications from the

specialist should be directed to Jerry D. Johnson whose telephone numberis (571) 272-1448.

The specialist can normally be reached on 5:30-3:00, M-F, alternate Fridaysoff.

If attempts to reach the specialist by telephone are unsuccessful, the specialist’s

supervisor, Stephen Stein can be reached on (571) 272-1544.

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 PATR

system, see http://pair-direct.uspto.gov. Should you have questions on accessto the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Telephone Numbers for reexamination inquiries:
Central Reexam Unit (CRU) (571) 272-7705

Please mail any communicationsto:
Attn: Mail Stop “Ex Parte Reexam”
Central Reexamination Unit

Commissioner for Patents

P. O. Box 1450

Alexandria VA 22313-1450

Please hand-deliver any communicationsto:
Customer Service Window
Attn: Central Reexamination Unit

Randolph Building, Lobby Level
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Application/Control Number: 14/601,340 Page 24
Art Unit: 3991

401 Dulany Street
Alexandria, VA 22314

By EFS: Registered users may submit via the electronic filing system EFS-Webat

https://efs.uspto.gov/efile/myportal/efs-registered

Signed:

/Jerry D. Johnson/
Patent Reexamination Specialist
Central Reexamination Unit 3991

/Alan Diamond/

Patent Reexamination Specialist
Central Reexamination Unit 3991

/Stephen Stein/
Supervisory Patent Reexamination Specialist
Central Reexamination Unit 3991
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PTO/AIA/31 (03-14)
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 displays a valid OMB control number.

NOTICE OF APPEAL FROM THE EXAMINER TO

THE PATENT TRIAL AND APPEAL BOARD 3406.005US02
| hereby certify that this correspondenceis being facsimile In re Application of
transmitted to the USPTO, EFS-Web transmitted ta the USPTO, or Oxygenator Water Technologies, Inc.
deposited with the United States Postal Service with sufficient Application Number Filed
postage in an envelope addressed to "Commissioner for Patents, P.O.|14/601,340 January 21, 2015
Box 1450, Alexandria, on Alexandria, VA 22313-1450" [37 CFR 1.8(a)] For
on .|FLOW-THROUGH OXYGENATOR
Signature Art Unit Examiner

Typed or printed name 3991 Jerry D. Johnson

Docket Number (Optional)

 

  
 

Applicant hereby appeals to the Patent Trial and Appeal Board from the last decision of the examiner.

The fee for this Notice of Appeal is (37 CFR 41.20(b)(1)) § 800

Applicant asserts small entity status. See 37 CFR 1.27. Therefore, the fee shown aboveis reduced
by 50%, and the resultingfee is: s 400

 

 

Applicant certifies micro entity status. See 37 CFR 1.29. Therefore, the fee shown above is reduced
by 75%, and the resultingfeeis:
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

 

 
A check in the amountof the fee is enclosed. 

 

Payment by credit card. Form PTO-2038is attached. 
 

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment

to Deposit Account No. 902880

 

 

Payment made via EFS-Web. 
 

  
A petition for an extension of time under 37 CFR 1.136(a) (PTO/AIA/22 or equivalent) is enclosed.
For extensions of time in reexamination proceedings, see 37 CFR 1.550.

 

WARNING: Information on this form may becomepublic. Credit card information should not be included
on this form. Provide credit card information and authorization on PTO-2038.

lam the   

    | applicant attorney or agentof record attorney or agent acting under 37 CFR 1.34
  

Registration number 33,227 Registration number

Signature /Philip Gaspers/
 

Typed or printed name Philip P. Caspers
Telephone Number 612-436-9600
Date July 21, 2017

 
 
 

NOTE:This farm must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit multiple
forms if more than one signatureis required, see below*.

* Total of forms are submitted.

This collection of information is required by 37 CFR 41.20{b)(1) and 41.31. The informationis required to obtain or retain a benefit by the public whichis to file (and
by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11, 1.14 and 41.6. This collection is estimated to take 12 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any
comments on the 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 FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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 mayresult 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 of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

Application Number: 14601340

Filing Date: 21-Jan-2015 

Title of Invention: FLOW-THROUGH OXYGENATOR

First Named Inventor/Applicant Name: James Andrew Senkiw

Filer: Aaron Wesley Pederson

Attorney Docket Number: 3406.005US2

 
Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)
 

Sub-Totalin

Description Fee Code Quantity Amount USD(S)

BasicFiling:
 

Pages:
 

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference:
 

NOTICE OF APPEAL   
Post-Allowance-and-Post-Issuance:
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Extension-of-Time:

Miscellaneous: 
 

Total in USD ($) 400
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Electronic AcknowledgementReceipt

EFS ID: 29860530 

Application Number: 14601340

International Application Number: 

Confirmation Number:

Title of Invention: FLOW-THROUGH OXYGENATOR

Paymentinformation:

 
Submitted with Paymenti yes

Payment Type DA

Paymentwas successfully received in RAM $400

RAM confirmation Number 07241 7INTEFSW00004249502880

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:
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File Listing:

Document og . File Size(Bytes)}/ Multi Pages
Number DocumentDescription File Name MessageDigest|Part/.zip| (if appl.) 

236654

Notice of Appeal Filed Notice_of_Appeal.pdf 6da4f96099C 1f4157ac2c45b76624887283 |
een4

Warnings: 

Information: 

Fee Worksheet (SB06) fee-info.pdf dOGcdddb7e9d99a277c97hdeéc464d 31755]
O7b9ed

Warnings: 

Information: 

Total Files Size (in bytes) 266527

 
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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PTO/AIA/31 (03-14)
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 displays a valid OMB control number.

NOTICE OF APPEAL FROM THE EXAMINER TO

THE PATENT TRIAL AND APPEAL BOARD 3406.005US02
| hereby certify that this correspondenceis being facsimile In re Application of
transmitted to the USPTO, EFS-Web transmitted ta the USPTO, or Oxygenator Water Technologies, Inc.
deposited with the United States Postal Service with sufficient Application Number Filed
postage in an envelope addressed to "Commissioner for Patents, P.O.|14/601,340 January 21, 2015
Box 1450, Alexandria, on Alexandria, VA 22313-1450" [37 CFR 1.8(a)] For
on .|FLOW-THROUGH OXYGENATOR
Signature Art Unit Examiner

Typed or printed name 3991 Jerry D. Johnson

Docket Number (Optional)

 

  
 

Applicant hereby appeals to the Patent Trial and Appeal Board from the last decision of the examiner.

The fee for this Notice of Appeal is (37 CFR 41.20(b)(1)) § 800

Applicant asserts small entity status. See 37 CFR 1.27. Therefore, the fee shown aboveis reduced
by 50%, and the resultingfee is: s 400

 

 

Applicant certifies micro entity status. See 37 CFR 1.29. Therefore, the fee shown above is reduced
by 75%, and the resultingfeeis:
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

 

 
A check in the amountof the fee is enclosed. 

 

Payment by credit card. Form PTO-2038is attached. 
 

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment

to Deposit Account No. 902880

 

 

Payment made via EFS-Web. 
 

  
A petition for an extension of time under 37 CFR 1.136(a) (PTO/AIA/22 or equivalent) is enclosed.
For extensions of time in reexamination proceedings, see 37 CFR 1.550.

 

WARNING: Information on this form may becomepublic. Credit card information should not be included
on this form. Provide credit card information and authorization on PTO-2038.

lam the   

    | applicant attorney or agentof record attorney or agent acting under 37 CFR 1.34
  

Registration number 33,227 Registration number

Signature /Philip Gaspers/
 

Typed or printed name Philip P. Caspers
Telephone Number 612-436-9600
Date July 21, 2017

 
 
 

NOTE:This farm must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit multiple
forms if more than one signatureis required, see below*.

* Total of forms are submitted.

This collection of information is required by 37 CFR 41.20{b)(1) and 41.31. The informationis required to obtain or retain a benefit by the public whichis to file (and
by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11, 1.14 and 41.6. This collection is estimated to take 12 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any
comments on the 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 FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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 mayresult 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 of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

Application Number: 14601340
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

 

     
Appellant Oxygenator Water Technologies,
J—_______|¥ne

[Serial No.[14/601,340SSCSAppeal Brief
Filing Date 01/21/2015

Group Art Unit 3991

|Examiner___| Johnson,JerryD.
Allorney Docket 3406.005US82
No.

Title: FLOW-THROUGH OXYGENATOR

On July 21, 2017, Appellantfiled a notice of appeal from the final decision of the

Examinerset forth in the Final Office Action dated June 5, 2017.

IL Real party in interest

Thereal party in interest in the above-captioned application is the assignee Oxygenator

Water Technologies, Inc.

II. Related appeals, interferences, andtrials

There are no other appeals, interferences, or trials knownto the Appellant that will have a

bearing on the Board’s decision in the present appeal.

I. List of Evidence

The following is a list of evidence of which copies are submitted herewith.

Exhibit A: U.S. Patent No. 7,670,495 (the “495 patent) — patent being reissued

Exhibit B: U.S. Patent No. 7,396,441 (the ‘441 patent) — parent of the ‘495

patent

Exhibit C: USS. Patent No. 6,689,262 (the *262 patent) — parent of the °495

patent

Exhibit D: U.S. Patent App. Serial No. 14/601,340, Final Office Action dated

June 5, 2017 (the ‘340 FOA dtd 6/5/2017) — office action from

whichthis appeal was taken
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Scrial No. 14/601,340
Attorncy Dockct No. 3406.00SUS2
Title: FLOW-THROUGH OXY GENATOR

Exhibit E:

Exhibit F:

Exhibit G:

Exhibit H:

Exhibit T:

Exhibit J:

Exhibit K:

Exhibit L:

U.S. Patent App. Serial No. 14/601,340, Applicant’s Response

filed Feb. 6, 2017 (the ‘340 Response dtd 2/6/2017)

U.S. Patent App. Serial No. 14/601,340 — Declaration of Dr. Paul

Strykowski under 37 C.F.R. §1.132 filed on February 6, 2017

U.S. Patent App. Serial No. 14/601,340 — Reissue Declaration of

Inventorship filed on January 26, 2016 (the Senkiw Decl.)

U.S. Patent No. 7,670,495, Office Action dated March 27, 2009

(the ‘495 OA dtd 3/27/2009)

US. Patent No. 7,396,441, Final Office Action dated Nov. 1, 2007

(the “441 FOA dtd 11/1/2007)

USS. Patent No. 7,396,441, Applicant’s Response dated Aug. 17,

2007 (the ‘441 OA dtd 8/17/2007)

U.S. Patent No. 7,396,441, Office Action dated May 24, 2007 (the

“441 OA dtd 5/24/2007”)

US.Patent No. 7,396,441, Office Action dated Nov. 29, 2005 (the

“441 OA dtd 11/29/2005)

   
TV. Summary of claimed subject matter

Pursuant to 37 C.F.R. §41.37(c)(1)(v), Appellant provides the following concise

explanation of the subject matter defined in each claim with reference to the specification and to

the drawings. Appellant 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 — Ex. A),

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 of figure X of the ‘495 patent.
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Attorncy Dockct No. 3406.00SUS2
Title: FLOW-THROUGH OXY GENATOR

33

 

 

an emitter for electrolytic generation of bubbles of oxygen in water,|Abstract
the emitter comprising: 1:15-21

2:63-67

10:31-32 

a tubular housing having a waterinlet, a water outlet, and a 3:26-32
longitudinal water flowaxis from theinlet to the outlet; 9:7-11

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
tubular housing,the first electrode opposing and separated from the|4:54
second electrode by a distance of between 0.005 inchesto 0.140 5:4-11
inches within the tubular housing;

each electrode of the emitter is positioned so that all points midway|FIG. 7A
between all opposing electrodes are closer to a surface of the tubular|9:5-33
housing than to a center point within the tubular housing
 

and so that at least some water may flow from the water inlet tothe|FIG. 7A
water outlet without passing through a space between electrodes of|9:5-33
opposite polarity separated by a distance of between 0.005 inches to|3:23-30
0.140 inches 3:11-14
 

a power source in electrical communication with the electrodes, the|9:35-45
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;
the power source being operable to deliver electrical current to the 3:27-35
electrodes while water flows through the tubular housing andis in 2:63-67
contact with the electrodes to produce oxygen in said water via
electrolysis.

P thetubular housing includes an inward-facing surface that runs FIG. 7A — No.3
parallel to the longitudinal axis 9:7-12

the electrodes extend in a direction that is parallel to the longitudinal|FIG. 7A —No.1, 2

  

 
 

axis FIG. 7B — No. 1, 2
9:7-12

3:25-30

3
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at least one ofthe first and second electrodes is positioned in the
tubular housing closer to the inward-facing surface than said
distance separating the electrodes

FIG. 7A

9:7-12
 

 

the tubular housing includes an inward-facing surface that runs
parallel to the longitudinal axis

FIG. 7A — No. 3

9:7-12 

electrodes extend in a direction parallel to the longitudinal axis FIG. 7A—No. 1, 2
FIG. 7B — No.1, 2
9:7-12
3:25-30 

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

FIG. 7A

9:7-12
 

at least one of the electrodesis a stainless steel mesh or screen

HIG. 7B—No.2
 

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 passagewayrunning longitudinally for
at least the length 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 opposingfirst and

d el des withi i

FIG. 7A

 

 

the first and second electrodes comprise an outside electrode and an
inside electrode,
the outside and inside electrodes being outside andinside electrodes
respectively in that the electrodes are positioned relative to each
other so that the outside electrode is closer to an outer wall ofthe

chamberthan the inside electrode is and so that the inside electrode

is closer to the longitudinal axis at the center ofthe tubular housing
than the outside electrode is

3:25-28

FIG. 7A — No.1, 2
9:7-18

 

the first and second electrodes extend in a longitudinal direction
parallel to the longitudinal axis

FIG. 7A —No. 1, 2

FIG. 7B — No.1, 2
9:7-12

3:25-30 

the first and second electrodes extend in a longitudinal direction
parallel to an inward-facing surface of the tubular housing
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the outside electrode defines a cross-sectional area between the FIG. 7A

outside electrode and the inward facing surface ofthe tubular 9:7-18
housing that is less than a cross-sectional area of the unobstructed

 

 
the electrodes are positioned away from a longitudinal center axis of|FIG. 7A
the tubular housing and maintain an unobstructed passageway FIG. 7B
parallel to and including the center axis, the passageway running for|9:7-18
at least the length of one ofthe electrodes positioned within the
housing
the first and second electrodes comprise an outside electrode and an|3:25-28
inside electrode, FIG. 7A—No.
the outside and inside electrodes being outside and inside electrodes|9:7-18
respectivelyin that the electrodes are positionedrelative 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

the first and second electrodes extend in a longitudinal direction FIG. 7A — No.
parallel to the longitudinal axis and an inward-facing surface of the|FIG. 7B — No.
tubular housing 9:7-12

3:25-30

NMbe
 

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
housingthat is less than a cross-sectional area of the unobstructed
passageway
the tubular housing of the emitter is round

said inward-facing surface is a concave surface FIG. 7A

 

 

first and second conductors coupled to the first and second FIG. 7A — No.
electrodes respectively, the first conductor exiting a wall of the FIG. 7B —- No.
housing in a radial direction relative to the longitudinal axis of the 9:11-17
housing, the second conductor exiting a wall of the housing in a

dial directi lative to the longitudinal axis of the housi

the oxygen produced comprises microbubbles

 

4

 

ampsorlessper3 squareinches ofactiveelectrode

JA2195
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a first anode electrode portion that is nonparallel to a second anode

Page 878of 1333

FIG. 7A—No. 1, 2

 

 

 

 

 

 

electrode portion, the first and second anode electrode portions each|9:7-11
being parallel to respective opposing cathode electrode portions 3:25-28

the oxygen produced comprises nanobubbles 2:63-67
3:11-14

4:12-15

4:27-28

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 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
chamber

at least two electrodes comprising an outside electrode and an inside|3:25-30
electrode, the outside and inside electrodes being positioned in the
oxygenation chamber and extendingin 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

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 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

 FIG. 7A—No. 1, 2
FIG. 7B — No. 1, 2
9:7-18

FIG. 7A

3:11-14

4:54

5:4-11

FIG. 7A

9:5-33

3:23-30

3:11-14

 
 

a portion of the outside electrode positioned in the chamberis closer|FIG. 7A
to the inward-facing surface of the oxygenation chamberthan said 3:25-28
distance separating the inside electrode from the outside electrode

6
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a powersourcein electrical communication with the electrodes, the|9:35-45
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
 

the power source being operable to deliver electrical current to the 3:27-35
electrodes while water flows through the chamberofthe tubular 2:63-67
housing andis in contact with the electrodes to produce oxygen in
said water via electrolysis 

 

each electrode of the emitter is positioned closer to the inward- FIG. 7A
facing surface of the chamberthan to a longitudinal center axis of 9:7-12
the oxygenation chamber

electrodes are positioned away from a longitudinal center axis of the|FIG. 7A
tubular housing and maintain an unobstructed passagewayparallel to|FIG. 7B
the center axis, the passageway running longitudinallyfor at least 9:7-18
the length of one of the 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 inner and

ter electrodes within th 

 

the outside electrode defines a cross-sectional area between the FIG. 7A

outside electrode and the inward-facing surface of the chamberthat|9:7-18
is less than a cross-sectional area of said unobstructed
 

first and second conductors coupled to the outside and inside FIG. 7A — No. 4
electrodes respectively, the first conductor exiting a wall of the FIG. 7B — No. 5, 6
housing in a radial direction relative to a longitudinal center axis of|9:11-17
the housing, the second conductor exiting a wall of the housing in a
radial direction relative to a longitudinal center axis of the housin 

the oxygen produced comprises nanobubbles

  
the power source delivers a current to the electrodes at a ratio of 1.75|9:35-45 (Table IL)
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the at least two electrodes includesa first anode electrode portion FIG. 7A — No. 1, 2
that is nonparallel to a second anodeelectrode portion, the first and|9:7-11
second anodeelectrode portions each being parallel to respective 3:25-28

1 thode electrode porti
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the oxygen produced comprises nanobubbles 2:63-67
3:11-14

4:12-15

 
 

an emitter for electrolytic generation of bubbles of oxygen in water|Abstract
1:15-21

2:63-67

3:24-35

10:31-32

a tubular housing defining an oxygenation chamber and 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, thefirst 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, said portion being
a portion that opposes the otherof the first and second electrodes
 

each electrode is positioned within the oxygenation chamber so that|FIG. 7A
a cross section of the oxygenation chamber includes a water flow 9:5-33
area that allows water to avoid passing between electrodes separated|3:11-14
by 0.005 inches to 0.140 inches
 

 
a powersourcein electrical communication with the electrodes, the|9:35-45
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

the power source being operable to deliver electrical current to the 3:27-35
electrodes while water flows through the tubular housing andis in 2:63-67
contact with the electrodes to produce oxygen in said water via
electrolysis
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the tubular housing has a longitudinal center axis and an inward-
facing surface that runsparallel to the longitudinal center axis

FIG. 7A — No. 3
3:26-32

9:7-12
 

each electrode of the emitter is positioned sothat all points midway
betweenall opposing electrodes inside the chamberare closer to said
inwardly-facing surface than to the longitudinal center axis

FIG. 7A

 

 

the chamberhas a longitudinal center axis and an inward-facing
surface that runs parallel to the longitudinal axis, wherein the
electrodes extend in a direction that is parallel to the longitudinal
axis

3:26-32

9:7-12

FIG. 7A
 

at least one ofthe first and second electrodes is positioned in the
chambercloser to the inward-facing surface than said distance
separating the electrodes

each electrode of the emitter is positioned closer to the inward-
facing surface of the chamberthan to the longitudinal center axis of

FIG. 7A

9:7-12

FIG. 7A

9:7-12
 

theoxygenationchamber_ 

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 passageway
parallel to the center axis, the passageway running longitudinally for
at least the length of one of the electrodes positioned within the
chamber

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

FIG. 7A

FIG. 7B

9:7-18

FIG. 7A

 

 
 

 

 
 

the chamberhas an inward-facing surface that runs parallel 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
respectively in that the electrodes are positioned relative to each FIG. 7A — No. 1, 2
other so that the outside electrode is closer to an outer wall ofthe 9:7-18

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

9
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the outside electrode defines a cross-sectional area between the FIG. 7A

outside electrode and the inward facing surface ofthe tubular 9:7-18
housing that is less than a cross-sectional area of the unobstructed

 

first and second conductors coupledto the first and second FIG. 7A — No. 4
electrodes respectively, the first conductor exiting a wall of the FIG. 7B — No. 5, 6
housing in a radial direction relative to a longitudinal axis of the 9:11-17
housing, the second conductor exiting a wall of the housing in a
radial direction relative to the longitudinal axis of the housing
 

‘the oxygen comprises microbubbles

  
the powersource delivers a currentto the electrodes at a ratio of 1.75|9:35-45 (Table IL)
amps or less per 3 square inchesof active electrode
 

the at least two electrodes includes a first anode electrode portion FIG. 7A — No.1, 2
that is nonparallel to a second anode electrode portion, the first and|9:7-11
second anode electrode portions each being parallel to respective 3:25-28
opposing cathode electrode portions
 

the oxygen produced comprises nanobubbles 2:63-67
3:11-14
4:12-15

4:27-28 

an emitter for electrolytic generation of bubbles of oxygen in an Abstract
aqueous medium 1:15-21

 

 
a tubular housing defining an oxygenation chamber, and having an 3:26-32
inward-facing surface that defines at least in part the oxygenation 9:7-12
chamber, a water inlet, and a water outlet FIG. 7A —No. 3
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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 and extending in a direction that runs parallel|FIG. 7B —No.1, 2
to the inward-facing surface, 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 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 3:11-14
electrode by a distance of between 0.005 inchesto 0.140 inches 4:54
within the chamber 5:4-11

each electrode of the emitter is positioned closer to the inward- FIGS. 7A-7B
facing surface of the chamberthan to a midpoint ofthe tubular 9:7-11
housing andso that at least some water may flow through an 3:23-30
unobstructed passagewayfrom the waterinlet to the water outlet 3:11-14
without passing through a space between electrodes of opposite
polarity separated by a distance of between 0.005 inches to 0.140
inches 

at least one ofthe inside and outside electrodes is positioned in the FIG. 7A
chambercloserto the inward-facing surface than said distance 9:7-11
separating the electrodes

the tubular housing defines a longitudinal center axis that lies inthe|FIG. 7A
oxygenation chamber and wherein the unobstructed passageway 9:7-11
includes the longitudinal center axis
 

 

at least one of the outside and inside electrodes is in contact with at|FIG. 7A

least one wall of the tubular housing, said wall defining at least in
rt th ti hamb

~~ the electrode in contact with a wall ofthe tubular housing 1s in FIG. 7A
__contactwitha curvedwallofthetubularhousing

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 chamberthat
is less than a cross-sectional area of said unobstructed

 

  
 

 
  

 
 “the inward-facing surface is a concave surface FIG. 7A
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33

 

 first and second conductors coupled to the outside and inside FIG. 7A —No. 4
electrodes, respectively, and exiting a wall of the housing ina radial|FIG. 7B—No. 5,6
directi lati longitudinal is of the housi 9: 

 

 
 

the emitter is operable when connected to a power sourceto create
microbubbles of oxygen in water flowing through the oxygenation
chamber
 

a power source 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 

 

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

1 1 sing cathodeelectrode portions

the emitter is operable when connected to a power sourceto create
nanobubbles of oxygen in water flowing through the oxygenation
chamber.

an emitter for electrolytic generation of bubbles of oxygen in an Abstract
aqueous medium 1:15-21

2:63-67

3:24-35

4:58

9:3-18

10:31-32

 
 
 

 
 
 
 

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 electrodes are
positionedrelative 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 electrodeis closer to the longitudinal center
axis than the outside electrode is
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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 forat least the length of one of the
electrodes positioned within the chamber, the unobstructed
passageway having a uniform cross-sectional area along that length

Page 885 of 1333

FIG. 7A

3:11-14
4:54

5:4-11

FIG. 7A

FIG. 7B
9:7-18

 

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

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 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 housing, said wall defining at least in
art the oxygenation chamber

FIG. 7A

 

‘theelectrodein contact with awallofthe tubularhousing 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 and inside electrodes within
the chamber

FIG. 7A

 

 

irst and second conductors coupled to the outside and inside
electrodes, respectively, and exiting a wall of the housing in a radial
direction relative to the longitudinal center axis of the housing

FIG. 7A—No.4
FIG. 7B — No.5, 6
9:11-17
 

at least two electrodes includesa first anode electrode portion thatis
nonparallel to a second anodeelectrode portion, the first and second
anode electrode portions each being parallel to respective opposing
cathode electrode portions

FIG. 7A —No. 1, 2
9:7-11

3:25-28

 

the emitter is operable when connected to a power source to create
nanobubbles of oxygen in water flowing through the oxygenation
chamber
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Vv. Argument

A. The Reissue Oath Rejection

1. Summary of Argument

The rejection based on the reissue declaration or oath (“reissue oath rejection”) has been

asserted since the first office action of the present application, but the legal theory for that

rejection has evolved. In the current final office action from which this appeal was taken (“the

‘340 FOA dtd 6/5/2017” or “the current final office action” — Ex. D), the examinerrelies on the

oath rejection to bar any oxygen emitter claims wherein the emitter is positioned “within a

conduit” or “within tubular housing”.

Theissue framed by the examiner’s rejection ofthe declaration, then, 1s whether the

examinerhas identified any proper legal basis that would bar Applicant from obtaining reissue

claims directed to an oxygen emitter positioned “within a conduit” or “tubular housing”

(collectively, the “within a conduit”limitation). The legal bars suggested by the examiner during

prosecution include: (1) the two year rule for broadening reissue, (2) the Orita doctrine (as

discussed in MPEP 1412.01), and (3) the recapture doctrine (as discussed in MPEP 1412.02).

Firstly, this reissue application wasfiled on September 28, 2011, less than two years after

the issue date of the original patent (the ‘495 patent). | The twoyearrule has not been violated

by Applicant’s present reissue claims.

Secondly, the examiner has withdrawn the Orita rejection, but the current rejectionisstill

in conflict with the Oriza rule. The Orita inquiry is triggered by restriction requirements and

addresses the question whether during prosecution applicantfailedto file a timely divisional

application to pursue claims that were previously presented but cancelled or not elected in

responsetoarestriction requirement. Orifa does not apply here becausenorestriction was

made, repeated, or referred to in the ‘495 patent prosecution. The opposite happened -- the ‘495

patent claims were issued a double patenting rejection based on the claims in ‘441 parent patent

(Ex. B) (which included oxygen emitter claims wherein the emitter is positioned “within a

 

' The present reissue is a continuation reissue of broadening reissue application no. 13/247,241, filed September28,
2011.
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conduit”) as well as claims in ‘262 parent patent (Ex. C). Notably, even the examinerin the

‘441 patent prosecution issued a double patenting rejection for the “441 patent claims (having the

“within a conduit” limitation) based on the parent ‘262 patent claims (not having the “within the

conduit” limitation). See n. 2. To overcome these double patenting rejections, Applicantfiled

terminal disclaimers in both prosecutions.

The examiner’s oath rejection attempts to create a newrestriction in the ‘441 patent

prosecution (one that drawsa distinction between claims that include the “within a conduit”

limitation and claims withoutthat limitation), and then importsthat restriction into the ‘495

patent prosecution. That position has no basis in the prosecution facts. First, there was no such

restriction in the “441 prosecution. The ‘441 patent examiner found the opposite. Second, even if

such a restriction could be created, under the Ori/a rule restriction requirements from related

applications do not carry over into subsequent continuing applications unless the examiner

specifically refers to or repeats the restriction in the new application prosecution. That never

happened. Again, the opposite happenedin that the ‘495 patent claims were issued a double

patenting rejection based on the claimsin ‘441 parent patent that included the “within the

conduit” limitation.

Theeffect of the ‘495 examiner’s broad double patent rejection is important to

understand. By this double patenting rejection based on the “441 and *262 patent claims, the “495

patent examiner had ruled that Applicant could have prosecuted any of the “441 or ‘262 patent

claims along with the claims of the ‘495 patent, including the ‘441 patent claims that have a

“within a conduit” limitation.

Thirdly, in current final office action, the examineralso strays from established legal

principles and implies that the reissue oath is defective by virtue of “[t]he claims of the present

reissue application are directed to an invention that is patentably distinct from the claims of the

‘495 patent.” The examiner goes on to conclude that because the current reissue claims include a

limitation that the emitter is positioned within a tubular housing (which the examiner equates to

“within a conduit”), it would be legally appropriate to issue a restriction during this reissue

prosecution. This suggested legal theory is flawed in several respects.

For example, the broad double patenting rejection made in the ‘495 patent prosecution

conclusively resolved that Applicant could have prosecuted claims that include “within a
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conduit” or “within a tubular housing” in the ‘495 patent. That Applicant argued “within a

conduit”in the prior “441 patent prosecution to distinguish prior art or, as asserted by the

examiner, to distinguish the ‘262 patent claims (an assertion Applicant disputes, see footnote 5

herein discussing the same), is irrelevant. The Examiner’s assertion that it would be appropriate

to construct a new restriction from the “441 patent prosecution, and then import thatrestriction

into the ‘495 patent prosecution is in conflict with the facts and is legally wrong under the Orifa

rule.

In addition, the claims of the ‘495 patent demonstrate that claims with this limitation

could have been included in the ‘495 patent, because such claims were included. In the *495

patent prosecution, Applicant, in fact, filed and obtained a claim that expressly required the

emitter to be positioned “within a conduit.” Here is that claim.

1. A method for treating waste water comprising;
providing a flow-through oxygenator comprising an emitter for electrolytic
generation of microbubbles of oxygen comprising an anode separatedat a critical
distance from a cathode and a powersource all in electrical communication with
each other,
placing the emitter within a conduit; and
passing waste water through the conduit.

See the ‘495 patent, claim | (emphasis added).

There is no bar to seeking reissue claims that are patentably distinct from the original

patent. It is not uncommonto seek reissue claims that are patentably distinct from the original

patent. For example, one of the express purposes ofreissue cases is to permit a narrowing

correction where the inventor claimed more than he wasentitled to. Unless such a narrowing

correction defined a patentablydistinct invention, reissues would be pointless in such cases.If

there is no violation of the two yearrule, the Orita doctrine, or the recapture doctrine, it is

irrelevant whether the claims of the present reissue application are directed to an invention thatis

patentably distinct from the claims of the ‘495 patent.

Finally, the Examiner makes a recapture rejection that is not well explained, butit is tied

to the examiner’s newly created restriction and boils downto the following sequenceof flawed

reasoning. (1) The examinerstarts with the premise that it is appropriate to construct a new

restriction from the ‘441 patent prosecution (1.e., between claims that include the “within a
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conduit”limitation and those that do not) and import that restriction into the ‘495 patent. (2) Due

to that newly created and importedrestriction, the examiner contends that Applicant could only

pursue claims that include the “within the conduit” limitation in a reissue filed on the °441

patent. (3) The examiner thus takes the liberty treating the present reissue as being filed on

the ‘441 patent, and not the ‘495 patent. (4) After effectively declaring the ‘441 patent the

original patent, the examiner then turns to the ‘441 patent prosecution and notes that certain

limitations not present in the current reissue claims(e.g., the “triangle”limitation relating to the

120° angle positioning of the electrodes) were added by amendment and argued to overcome

prior art. For a reissue filed on the “441 patent, claim scope without the “triangle” limitation was

surrendered during the ‘441 patent prosecution. (5) Again, in a reissue deemedto befiled on the

‘441 patent, the examiner rejects the claims based on recapture because in a reissue filed on the

‘441 patent, Applicant cannot now seek claims without certain limitations which include the

“triangle” limitation. The recapture rejection is bizarre in that it relies on facts that don’t exist.

This is not a reissue filed on the “441 patent. This is a reissue filed on the ‘495 patent, which is

the original patent for this reissue. The rejection should be reversed.

To be clear, as to a reissue on the ‘495 patent, there is no recapture. Recapture 1s

discussed in detail under Section V.D. herein. In summary, recapture does not bar reissue claims

that include the “within a conduit” or that excludethe triangle limitation. Recapture applies to

broadening changes, and involves attempts to remove limitations during reissue. Here,it’s

important to keep in mind that Applicant filed for reissue on the “495 patent, and not on the ‘441

patent. The triangle limitation was not included in anyof the ‘495 patent claims. Therefore, the

absence of the “triangle” limitation in the present reissue claimsis not a broadening aspect of the

present claims. Regarding the “within a conduit” limitation, Applicant also pursued and obtained

claimsin the ‘495 patent with and without that limitation. Applicant thereby communicated its

intent not to surrenderthe right to pursue claims with or without the “positioned within a

conduit” limitation. When claimsare filed and issued in a continuing application without the

limitations argued in a parent application, the Federal Circuit has stated that such facts show that

Applicant has not surrendered the subject matter. Jn re Clement, 131 F.3d 1464, 1469 (Fed. Cir.

1997); see also MBO Labs., F.3d 1306, 1318 (Fed. Cir. 2010). Moreover, including “within a

conduit” or “within a tubular housing”limitation is not a broadening limitation. It is instead a
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narrowing limitation. Recapture does not apply.

Noneofthe legal bars to broadening reissue apply. The reissue oath rejection should be

reversed.

2. Overviewof the ‘262, ‘441, and ‘495 patent prosecutions

The reissue oath rejection relates to the prosecution histories of: U.S. Patent No.

7,670,495 (the “495 patent — Ex. A) and its parent patents, U.S. Patent Nos. 6,689,262 (the ‘262

patent — Ex. C) and 7,396,441 (the ‘441 patent — Ex. B). The table below lists the continuing

applications and patents in the chain leading up the ‘495 patent, the patent for which reissue is

sought(referred to as the “original patent” under 35 U.S.C. §251). Under Section 251,

broadening reissues must be filed within two years of the issue date of the “original patent.” This

is known as the two year rule, which Applicant hassatisfied.

farts aved Petents in Chain uo fo “Ss Patent
 

  10/372,017 02/21/2003|6,689,262 02/10/2004
{utility} 

 

12/023,431 01/31/2008|7,670,495 (original patent, 03/10/2010|09/28/2011
(continuing div} i.e., patent being reissued) 

In all three prosecutions for the ‘262, ‘441, and ‘495 patents, Applicant consistently

pursued method and apparatus claimsrelating to an emitter for electrolytic generation of bubbles

of oxygen (“oxygen emitter claims”).

In the ‘262 patent prosecution, the oxygen emitter claims were allowedin a first office

action without receiving an art rejection or a restriction requirement.

In the ‘441 patent prosecution, a restriction requirement was made and Applicant elected

to prosecute the oxygen emitter claims of “Group I”(then pending claims 1-4) identified by the

examineras “the flowthrough oxygenator” claims. Notably, that group of claims wasrejected by

the examiner for obviousness type double patenting over the oxygen emitter claims of in the

parent'262 patent, stating:
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13. Claims 1-4 are rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over
claims 1-6 of U.S. Patent No. 6,689,262 B2. Although the
conflicting claims are not identical, they are not patentably distinct
from each other because the emitter of U.S. Patent No. 6,689,262
82 is structurally the same as the emitter of the claimed flow-
through oxygenator. Even though U.S. Patent No. 6,689,262 B2
does not explicitly teach the claimed flow through oxygenator, one
of ordinary skill in the art would have found it obviousto use the
instant emitter in an oxygenator as claimed since the emitter
produces oxygen.

“441 OA dtd 11/29/2005 (Ex. L) atp. 6.” To overcome the obviousness double patenting rejection

over the claims in the parent °262 patent, Applicantfiled a terminal disclaimer.

To overcomeother rejections, including prior art rejections, the Applicant amendedthe

claims in the ‘441 patent prosecution. The chart below shows independent claim 1 both before

and after the amendmentsthat led to allowance. During the course of the prosecution of the

present reissue, two ofthe limitations became the subject of reissue oath (or recapture)

rejections. Thefirst, which will be referred to as the “triangle” limitation, concerns the 120°

angle positioning of the electrodes (“the oxygen emitter including three matchedsets of anodes

and cathodes ... mounted to stabilizing hardware such that ... each matched set resides at a 120°

angle to the adjacent matched sets”). The second concerns the emitter being positioned “within

the conduit”.
 

Claim discussed in ‘441 patent Claim discussed in “441 patent
prosecution prosecution

prior to amendment after amendment
(with and without markings to show

changes)
1. A flow through oxygenator consisting|1. A flow through oxygenator censist#re

 
   of ef comprising:

an emitter for electrolytic a fluid conduit having a fluid inlet
generation of microbubbles of oxygen and a fluid outlet fluidly connected with
from an aqueous medium, comprising a conduit lumen;

an anodeseparatedat a critical an oxygen emitter for electrolytic 
 

> This double patent rejection in the ‘441 patent prosecution was made when claim 1 required the emitter
to be “placed within or adjacent to a conduit”, and reasscrtcd later in prosccution when claim 1 was
amendedto require the emitter to be “positioned within the conduit.” See “441 OA dtd 11/01/2007 (Ex. I)
at p. 12.
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distance from a cathode both

within an aqueous medium and in
aqueous communication with
each other, and
a powersource all in electrical

generation of microbubbles of oxygen
from an aqueous medium, the oxygen
emitter including three matchedsets of
anodes and cathodes wherein the

matched sets of anodes and cathodes are

communication with each other, wherein
the emitter is placed within or adjacent to
a conduit for flowing water.

mountedto stabilizing hardware such
that the oxygen emitter is positioned
within the conduit lumen and each

matched set resides at a 120°angle to the
adjacent matched sets: eer+pristis-an

oGe separated ata Crear GiStanee
OE a CAPR OSE OF THECUS

with-each-other, and
a powersource aH in electrical

communication with each-etherwherein

the oxygen emitter ts-plrcedavithit-or
i ait for lows cater

Clean version (without markings)
1. A flow through oxygenator
comprising:

a fluid conduit having a fluid inlet
and a fluid outlet fluidly connected with
a conduit lumen;

an oxygen emitter for electrolytic
generation of microbubbles of oxygen
from an aqueous medium,the oxygen
emitter including
three matched sets of anodes and

cathodes wherein the matchedsets of

anodes and cathodes are mounted to

stabilizing hardware such that the oxygen
emitter is positioned within the conduit
lumen and each matchedset resides at a

120° angle to the adjacent matched sets:
and

a powersource in electrical
communication with the oxygen emitter.

   
 

In the 495 patent prosecution, Applicant continued to pursue method and apparatus

claims relating to the disclosed oxygen emitter. Claims werefiled and issued in the “495 patent

withoutthe “triangle” limitation. Applicant thereby communicatedits intent not to surrender
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the right to pursue claims withoutthe triangle limitation. Regarding the “within a conduit”

limitation, Applicant pursued and obtained claimsin the “495 patent with and withoutthat

limitation. Again, Applicant thereby communicatedits intent not to surrenderthe right to

pursue claims with or without the “within a conduit”limitation.

In the ‘495 patent prosecution, norestriction was made, repeated, or referred to.’ The

opposite happened -- the ‘495 patent claims were issued a double patenting rejection based on

the prior parent patents including the ‘441 patent (which included oxygen emitter claims wherein

the emitter is positioned “within a conduit”) and the ‘262 patent. See ‘495OA did 3/27/2009 (Ex.

Ff) atpp. 2-3. To overcome an obviousness double patenting rejection over the claimsin the '262

and “441 patents, Applicant filed a terminal disclaimer.

3. The Orita rule requires reversal of the reissue oath rejection

While the Examiner has withdrawn the rejection based on Oriza, the current oath

rejection is in conflict the Ori/a. Thus, it’s important to understand the Ori/arule.

a. The Orita Rule

Therule referred to as the Orita doctrine was enunciated in the case of Jn re Orita, 550

F.2d 1277, 1280, 193 USPQ 145, 148 (CCPA 1977), see also MPEP 1412.01 (citing /# re Orta).

The Oriéarule states that if a restriction was madein the application that becamethe patent and

the non-elected claimsin the application were not re-filed in a divisional, those same claims

cannot be recovered via reissue.

i. Restriction requirements from related applications do
not carry forward unless the examiner repeats or refers
to the restriction.

The Federal Circuit has clarified two important points relevant to this analysis. The first

is that restriction requirements from related applications do not carry over into subsequent

continuing applications unless the examiner specifically refers to or repeats the restriction in the

3 See MPEP § 21% (A restriction requirement(and election thereto) made in a parent application doesnot carry
over to a continuation, CIP, or divisional application,” citing Bristol-\fyers Squibb Co. v. Pharmachemie BY’, 361
F.3d 1343, 1348, 70 USPQ2d 1097, 1100 (Fed. Cir. 2004).
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new application prosecution. Bristol-Myers Squibb Co. v. Pharmachemie B.V., 361F.3d1343,

1348-49 (Fed. Cir. 2004). See also MPEP 819:

A restriction requirement (and election thereto) made in a parent
application does not carry over to a continuation, CIP, or divisional
application. See Bristol-Myers Squibb Co. v. Pharmachemie BY,
361 F.3d 1343, 1348, 70 USPQ2d 1097, 1100 (Fed. Cir. 2004) (An
original restriction requirementin an earlier filed application does
not carry over to claims of a continuation application in which the
examiner doesnot reinstate or refer to the restriction requirement
in the parent application.).

See also G.D. Searle LLC v. Lupin Pharmaceuticals, [Ine., 790 F.3d 1349, 1356 (Fed. Cir. 2015):

When separate restriction requirements are imposed on separate
applications and the record does not show that any of the various
restriction requirements carried forward from one application to
the next, the earlier restriction requirement cannot be viewed as
having continued in effect with respectto the later-filed
application.

ii. Assumingthereis a restriction or non-election of claims
in the original patent, Orita also requires the claims
soughtin reissue are identical to or substantially
identical to the claims identified in restriction

requirement

Secondly, the Federal Circuit has made clear that the Orita rule applies only where the

claims soughtin reissue are identical to or substantially identical to the claims identified in an

Examiner's restriction requirement and only when such claims could not have been prosecuted in

the application being reissued. Ja re Doyle, 293 F.3d 1355, 1359-60 (Fed. Cir. 2002).

Therelevant analysis, therefore, is whether or not there wasa restriction or non-election

of claims during prosecution ofthe application that matured into the '495 patent (not the '441

patent) and whether the non-elected claim are substantially identical to the present reissue

claims, such that the Applicant would have been precluded from prosecuting the present reissue

claims in the application that issued as the '495 patent.

b. Thereissue oath rejection is in conflict prosecution facts and
the Orita rule

The examiner’s analysis relies on creating a new restriction in the ‘441 patent prosecution
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and importing that restriction into ‘495 patent prosecution that bars Applicant from pursuing any

oxygen emitter claims in which the emitter is recited to be positioned “within a conduit” or

“within a tubular housing.” That can be the only explanation for the examiner’s statementthatit

would be properto restrict out such claimsin the presentreissue.

Inasmuchasclaims to an emitter within a tubular housing(as recited in claims 13-
69) are patentably distinct from claims to an emitter alone (as issued in the
apparatus claimsof the '495 patent), it would be appropriateto restrict claims 13-
69 from the instant reissue application as being directed to an invention non-
elected by original presentation.

‘340 FOA did 6/5/2017 (Ex. D) at p. 11. Under the Orita rule, however,it is improperto either

import or otherwise create in hindsight(as is the case here) a restriction that was not asserted in

the ‘495 patent prosecution. Here, no restriction was made, repeated, or referred to in the ‘495

patent prosecution. The opposite happened -- the ‘495 patent claims were issued a double

patenting rejection based on the claims in ‘441 parent patent (which included oxygen emitter

claims wherein the emitter is positioned “within a conduit”) as well as claims in the ‘262

parent patent.

Notably, even the examinerin the ‘441 patent prosecution issued a double patenting

rejection for ‘441 patent claims (having the “within a conduit” limitation) based on the parent

‘262 patent claims (not having the “within the conduit”limitation). What that means1s that the

restriction the examiner seeks to import (i.e., that draws a distinction between emitter claims

including the “within the conduit” limitation and emitter claims without that limitation) cannot

even be foundin the parent ‘441 patent prosecution.

Thus, there are two major flaws in the examiner’s logic. First, by creating a new

restriction that drawsthe line between emitter claims including the “within the conduit”

limitation and emitter claims without that limitation, the examiner has taken a position thatis

opposite to the findings of the ‘441 patent examiner and the ‘495 patent examiner. In other

words,it’s not just that such facts (the newlycreated restriction) do not exist in the prosecution

record, but they are contradicted by the findings of two other examiners. Second, by importing

the newly created restriction requirement into the ‘495 patent prosecution, the examiner has

violated the Ori/a rule barring the importation ofrestrictions unless the examinerspecifically
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refers to or repeats the restriction in the new application prosecution. Bristol-Myers Squibb Co. v.

Pharmachemie B.V., 361F .3d1343, 1348-49 (Fed. Cir. 2004).

C. Even assumingit is proper to create a new restriction and
importit into the ‘495 patent prosecution, the present claims
are not identical or substantially identical any previously
considered claims

Reissue claims can only be rejected based on the Orifa rule where the reissue claims are

identical or substantially identical to claims that were subject to a prior restriction. See Ex parte

Belliveau, decision of the Board of Patent Appeals and Interferences, Appeal No. 2010-007121,

Application No. 10/801,177, Patent No. RE43,017 (Aug. 30, 2010) (reversing examiner’s Orita

rejection for failure to make any finding that the claims were identical or substantially identical

to claims subjectto the restriction requirement).*

The present claims are not substantially identical to the claims that were filed or

considered in the ‘441 patent prosecution. The inventor in his reissue oath provides a detailed

discussion of the reissue claims, and explains that the presently pending reissue claimsresult in a

claim scopethat is not the same as any previously presented. See Senkiw Decl. (Ex. G) at J]/24-

25. The current final office action makes no finding or explanation that the presently rejected

claimsare identical or substantially identical to the claims that were subject to the restriction

requirement made during the ’441 patent prosecution. For this reason alone, a rejection ofthe

reissue oath under Orifa would be improper.

4, Theassertion that Applicant cannot seek claims that are patentably
distinct is legally wrong

In the current final office action, the examineralso the strays from the established legal

principles and implies that the reissue oath is defective by virtue of “[t]he claims of the present

reissue application are directed to an invention that is patentably distinct from the claimsofthe

‘495 patent.” The examiner goes on to conclude that because the current reissue claims include a

“Tn additionto being accessible via PAIR, this case is also published on LEXISat Ex parte Belliveau, 2010 Pat.
App. LEXIS 17175 (B.P.A.I. Aug. 30, 2010).
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limitation that the emitter is positioned within a tubular housing, it would be legally appropriate

to issue a restriction during this reissue prosecution:

Inasmuchasclaims to an emitter within a tubular housing (as
recited in claims 13-69) are patentablydistinct from claims to an
emitter alone (as issued in the apparatus claims of the '495 patent),
it would be appropriate to restrict claims 13-69 from the instant
reissue application as being directed to an invention non-elected by
original presentation.

‘340 FOA dtd 6/5/2017 (Fx. PD) at p. 11. This suggested legal theory is flawed in several

respects.

First, the broad double patenting rejection made in the ‘495 patent prosecution

conclusively resolved that Applicant could have prosecuted claims that include “within a

conduit” or “within a tubular housing” in the ‘495 patent. That Applicant argued “within a

conduit” in the prior “441 patent prosecution to distinguish prior art or, as asserted by the

examiner, to distinguish the ‘262 patentclaims(an assertion Applicant disputes)’, misses the

* The presentrejection suggests that an argument had been madeduring prosecutionofthe ‘441 patent
that placing the electrodes “within a conduit” madethe claims patentably distinct from the claims in the
prior ‘262 patent prosecution. No such argument was made. See SenkiwDecl. (Ex. G) 44 18-21. In an
office action dated May24, 2007 (Ex. K), claim | ofApplication No. 10/732,326 was rejected for double
patenting based on claimsin the ‘262 patent. In response, in an amendment dated August 17, 2007 (Ex.
J), multiple changes were madeto the claim, and the applicant stated that the double patenting rejection
no longer applied. The claim chart above undersection “Overviewofthe “262, “441, and ‘495 patent
prosccutions” showsthe claim both before and aftcr the amendment. The remarkssection filed with the
amendment included the generic statement:

“Applicant respectfully asscrts that the need for a Terminal Disclaimer to
overcome a non-statutory obviousness-type double patenting rejection has been
overcome through the present amendment to independent claim |... As claims |
[and others] are patentably distinct from claims 1-6 of U.S. Patent No. 6,689,262,
Applicant respectfully requests said rejection be withdrawn.”

First, this statement does not state that it 1s the “within a conduit” language that made the clarms
patentably distinct from the *262 patent claims. Second, the phrase “placed within or adjacent to a
conduit” was alreadyincluded in claim | prior to the amendment. Third, there were other significant
amendments to the claim made by that amendmentthat the current office action ignores. From the marked
changes shown aboveit is clear that the amendmentsto the claim included: changing the preamble from
“consisting of” to “comprising”; removing anyreference to a critical distance between electrodes; adding
a limitation that there be a plurality of anodes and a plurality of cathodes: adding a limitation that the
electrodes now be arrangedin a plurality of “matched sets”; adding features ofa fluid conduit; and adding
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relevant inquiry. This is not a reissue of the ’441 patent. This is a reissue of the 495 patent, and

the relevant issue is whether the present claims could have been prosecuted in the ’495 patent.

There wasnorestriction requirementin the °495 prosecution, and based on the diversity of the

claims actually presented, prosecuted, and allowed in the ’495 patent and the double patenting

rejection madein the °495 patent prosecution, there was never any restriction or election made in

the prosecution of the ’495 patent that would provide any basis for excluding the present reissue

claims from that case. The Examiner’s assertion that it would appropriate to issue a restriction in

the current reissue is in conflict with Oria and thus legally wrong.

Second, the claims of the ‘495 patent themselves demonstrate that claims with this

limitation could have been included in the ‘495 patent, because such claims were included. In the

‘495 patent prosecution, Applicant, in fact, filed and obtained a claim that expressly required the

emitter to be positioned “within a conduit.” Hereis that claim.

1. A method fortreating waste water comprising;
providing a flow-through oxygenator comprising an emitter for electrolytic
generation of microbubbles of oxygen comprising an anode separatedata critical
distance from a cathode and a powersourceall in electrical communication with
each other,

placing the emitter within a conduit; and
passing waste water through the conduit.

‘495 patent, claim 1 (emphasis added).

completely newstructure, “stabilizing hardware”, that was not previously recited. The limitation that the
electrodes be “positioned within the conduit lumen”was nevercalled out as being the basis for making
the claims patentablydistinct from the “262 patent claims. In fact, no one limitation was specifically
identified as the basis for making the claim patentablydistinct from the ‘262 patent claims, and there is no
more reason in the prosecution history to pin the distinction on the “within a conduit” limitation than
there is to pin the distinction on the new“stabilizing hardware”limitation, for example, or the “plurality
of matched scts”limitation.

In fact, the language that the electrodes be “placed within or adjacent to a conduit” had already
been in the claim prior to the amendment which suggests that the “positioned within the conduit”
limitation wasnotthe basis for arguing the claim was now patcntablydistinct from the *262 patent
claims. Therefore, the record does not support that the examiner or the Applicant made anystatements or
arguments that the use of the phrase “within a conduit” causes claims to be patentablydistinct from the
*262 patent claims. More importantly, however, as discussed above, it docs not matter whether the present
claims are patentably distinct from any prior claims, because there was no restriction requirement issued
in the °495 patent prosecution or any narrow constructive election which would have prevented the
present reissuc claims from being prosccuted in the *495 patent.
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Third, there is no bar to seeking reissue claims that are patentably distinct from the

original patent. For example, one of the express purposesof reissue cases is to permit a

narrowing correction where the inventor claimed more than he wasentitled to. Unless such a

narrowing correction defined a patentably distinct invention, reissues would be pointless in such
cases.

MPEP §1412.01 makesclear that the test for satisfying the requirement in 35 U.S.C.

§251 that a reissue patent be “for the invention disclosed in the original patent” is that the new

claims need only be for the same general invention as measured against the specification’s

disclosure, not the prior claims. If there is support under §112 for the newly added claims and

there is no other indication in the specification of an intent not to claim the invention, then the

newlyadded claimssatisfy the requirement of 35 U.S.C. §251 that the reissue patent be issued

for the “same invention.” Therefore, any suggestion that the newly added claimsare directed to a

“different” invention as compared to the claims of the ’495 patent is improper and provides no

basis for rejecting these claims.

As explained by the inventor in his reissue oath, the claimed combination oflimitations

in the presently pending reissue claimsresult in a claim scopethat is not the same as any

previously presented.

I discuss in paragraphs 7 and 8 how the emitter claims presented in
this reissue application are narrower in significant respects than
emitter claim 2 of the ‘495 patent, and the combination of
narrowing limitations to each of the presently pending independent
claimsresult in a claim scope that is not the same as any claim
previously presented, amended,or issued during the prosecutions
of the ‘262, ‘441, and ‘495 patents. Stated simply, at no time were
the presently pending claims or any claims with the limitations
discussed above in paragraphs 7 and 8 presented to the Patent
Office or surrendered during any of the earlier prosecutions.

Senkiw Decl. (Ex. G) at 924.

It is not uncommonto seek reissue claims that are patentablydistinct from the original

patent. If there is no violation of the two yearrule, the Orita doctrine, or the recapture doctrine, it

is irrelevant whether the claims of the present reissue application are directed to an invention that

is patentably distinct from the claims of the ‘495 patent.
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B. Rejection of claims under 35 U.S.C. § 112, 1* paragraph

1. The Applicable Law

35 U.S.C. § 112, 1* paragraph provides in relevant part “The specification shall contain a

written description of the invention”.

The written description requirementis satisfied if one skilled in the art can reasonably

conclude that the inventor had possession ofthe claimed invention based on the specification.

MPEP 2163states:

Tosatisfy the written description requirement, a patent specification must
describe the claimed invention in sufficient detail that one skilled in the art can

reasonably conclude that the inventor had possession of the claimed invention.
See, e.g., Moba, B.V. v. Diamond Automation, Inc., 325 F.3d 1306 (Fed. Cir.
2003).

Possession of the invention can be shown by inclusion of an embodimentin the specification that

 

includes the claimed subject matter. MPEP 2163 states:

The complete structure of a species or embodimenttypically satisfies the
requirementthat the description be set for “in such full, clear, concise, and exact
terms” to showpossession of the claimed invention. ... If a complete structure is
disclosed, the written description is satisfied for that species or embodiment, and a
rejection under 35 U.S.C. 112(a) or pre-AIA 35 U.S.C. 112,para. 1, for lack of a
written description must not be made.

Both the words andfigures of the specification can be used to show possession of the claimed

invention, MPEP 2163 continues:

An applicant may show possession of an invention by disclosure or drawings or
structural chemical formulas that are sufficiently detailed to show that applicant
wasin possession of the claimed invention as a whole. See, e.g., Vas-Cath, 935
F.2d at 1565.

Moreover, the Federal Circuit has stated that drawings alone may show possession of an

invention to meet the requirements of § 112, 1" paragraph. See, Vas-Cath, Inc. v. Mahurkar, 935 

F.2d at 1565 (Fed. Cir. 1991) (finding thatutility application claim limitations relating to the

relative size and shape of a catheter lumen were adequately disclosed by the drawingsof a design

patent). In other words, the description of an article pictured can be relied on, in combination

with the drawings, for what they would reasonablyteach one of ordinary skill in the art. See also,

In re Wolfensperger, 302 F.2d 950 (CCPA 1962) (the drawings of applicant’s specification

provided sufficient written descriptive support for the claim limitation at issue); Autogiro Co. of

28

JA2218

OWTEx. 2119

Page 900 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 901 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 901 of 1333

APPEAL BRIEF
Scrial No. 14/601,340
Attorncy Dockct No. 3406.00SUS2
Title: FLOW-THROUGH OXY GENATOR

Am vy. United States, 384 F.2d 391, 398 (Ct. C. 1967) (“In those instances where a visual

representation can flesh out words, drawings may be used in the same manner and with the same

limitations as the specification.”)

Finally, written description support for claims excluding features disclosed in a specific

embodimentis found, if the specification does not indicate that the specific feature was essential

or critical to the invention. See, MPEP 2163.05 I. Onlyunder“certain circumstances”is the

omission ofa limitation an issue regarding whether the inventor had possession of a broader,
 

more generic invention. MPEP 2163.05 I. citing (Gentry Galley, Inc. v. Berkline Corp., 134 F.3d

1473 (Fed. Cir. 1998). The courts have stated that these “certain circumstances”are limited to

situations in which the feature was described or implied as being essential or critical to the

invention. MPEP 2163.05I states:

In GentryGalley, the “court’s determination that the patent disclosure did not
support a broad meaningfor the disputed claim terms was premised on clear
statements in the written description that described the location of a claim element
— the ‘control means’ — as‘the only possible location’ and that variations were
‘outside the stated purpose ofthe invention.’ ... Gentry Galley then, considers the
situation where the patent’s disclosure makes crystal clear that a particular(i.e.,
narrow) understanding of a claim term is an ‘essential element of [the inventor’s]
invention.”

MPEP2163.05 continues:

Claims to generic shape were not entitled to filing date of parent application
which disclosed “conical cup” in view of the disclosure of the parent application
stating the advantages and importanceof the conical shape.

MPEP2163.05 continues:

In a reissue application, a claim to a display device was broadened by removing
the limitations directed to the specific tapered shape ofthe tips without violating
the written description requirement. The shape limitation was considered to be
unnecessary since the specification, as filed, did not describe the tapered shape as
essential or critical to the operation or patentability of the claim.

Accordingly, unless there is reason to believe that a particular feature of a specific embodiment

is essential or critical to the invention, a claim omitting that feature does not violate the written

description requirement.

29

JA2219

OWTEx. 2119

Page 901 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 902 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 902 of 1333

APPEAL BRIEF
Scrial No. 14/601,340
Attorncy Dockct No. 3406.00SUS2
Title: FLOW-THROUGH OXY GENATOR

2. Rejection of claims 13-69

Claims 13-69 were rejected under pre-AIA 35 U.S.C. 112,first paragraph asfailing to

comply with the written description requirement. The ‘340 FOAdtd 6/5/2017 lists thirteen

phrases as containing subject matter that was not described in the specification. See ‘340 FOA

dtd 6/3/2017 (Ex. D) at pp. 12-13. Appellant respectfully traverses the rejection of each of these

phrases. Each ofthese phrases is numbered 1-13 and addressed below.

Initially, it is noted that Appellants discussed these written description rejections with Dr.

Paul Strykowsk1, a Professor at the University of Minnesota, to obtain an opinion from one

skilled in the art on the rejections. Dr. Strykowski holds Ph.D. and M.S degrees in Mechanical

Engineering, and teaches undergraduate and graduate fluid mechanics courses.

Dr. Strykowski read the disclosure of U.S. Patent No. 7,670,495 (the patent off of which

this reissue application is filed) and reviewed the claimsof the present application. Based on his

review, he believed that each of the phrases rejected in the ‘340 FOA dtd 6/5/2017 underpre-

AIA 35 U.S.C. 112, first paragraph, were supported by the present application. Dr. Strykowski

agreed to prepare a declaration expressing his opinion and the reasoning behindit. In his

declaration, he states that he believes that the inventor, Mr. Senkiw, possessed the invention in

the present claimsat the time hefiled his application for the ‘495 patent. Healso states that he

believes the features rejected under section 112, first paragraph, are in large part disclosed and

supported merely by understanding the cross sectional drawings ofthe electrolysis chamberin

FIGs. 7A and 7B. He provides further detail on his opinion in the declaration. Dr. Strykowski’s

declaration was submitted in the present application on February 6, 2017 and is referenced in

remarks below. A copy of Dr. Strykowski’s declaration is submitted herewith as Exhibit F.

a. Phrases 1-3 — claims 13, 15, 17, 20, 29, 42

Phrase 1. “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"

Phrase 2. "the electrodes are positioned away from a longitudinal center axis of the
tubular housing"

Phrase3. “each electrode of the emitter is positioned sothat all points midway
betweenall opposing electrodes are closer to a surface of the tubular
housing than to a center point within the tubular housing"
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At the outset, Appellant notes that phrase 3 as quoted in the ‘340 FOA dtd

6/5/2017 includes the word “substantially”. Appellant amended each instanceofthis

language to remove the word “substantially” in the Amendment and Response submitted

on February 6, 2017 (Exhibit E).

Each ofthese three phrases relates to positioning the electrodes inside the housing so that

the electrodes are arranged toward the outside, away from the centerpoint of the housing. This

arrangementis clearly shown in FIG. 7A ofthe present application.

The ‘340 FOA dtd 6/5/2017 asserted:

Figures 7A and 7B are not taught as being to scale. Accordingly, Figures 7A and
7B do not provide support for limitations which are not otherwise disclosed in the
‘495 patent specification. Nor do Figures 7A and 7B disclose features that are
now being claimed.

The phrases 1-3 listed above, however, do not rely on the scale of the drawing. The

combination of the drawings and their descriptions provides the support for the three phrases,

without relying on scale. As shown in FIG. 7A,three sets of electrodes (1, 2) are arranged along

the lines of a tnangle. The wntten description confirmsthat the three sets of anode and cathode

pairs are each at the same 120 degree angle with respect to each other(i.e. the triangle is an

equilateral triangle). See col. 9, lines 10-11. FIG. 7A also showsthat the electrodes terminate at

the inside surface of the tube wall, and the electrodes do not complete the corners of the triangle.

In other words, the points of the triangle would fall outside the tube 3. None of these facts rely

on the scale of the drawing. They are merely features disclosed by the drawing along with

description in the specification.
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The electrodes shown in FIG. 7A do not pass through the center axis of the tube but

instead are positioned away from the center axis and closer to the wall of the tube than they are

to the center axis of the tube. Geometry mathematically dictates this. Geometrydictates that

electrodes positioned along the lines of an equilateral triangle centered on a round tube with its

comers located outside the tube, will necessarily be located closer to the outer wall than to the

center point of the tube. It is mathematically impossible for electrodes in this configuration to be

closer to the center of the tube than the wall of the tube. It doesn't matter how large or small you

make the housing or the electrodes: if the electrodes are arranged as chordsofa circle along the

sides of an equilateral triangle having its points outside the circle as is clearly shown in FIG. 7A

and also described at 9:7-11, the electrodes can never be closer to the center point of the tube

than to the circular wall of the tube. This is pure math and does not rely on any drawing being to

scale. It is dictated by the shapes described and shown in FIG. 7A (concentric circle and

equilateral triangle). Consider the following:
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See http://mathworld-wolfram.com/EquilateralTriangle.html. This simple calculation showsthat

r (the distance each side of the triangle is away from the center point of the circle) shrinks to 4% R

(half the radius of the outer circle) only when the triangle fits inside the circle. If the corners of

the triangle fall outside the circle (as shown in FIG. 7A), then 7 will necessarily be greater than 12

R. In other words, when the corners ofthe triangle fall outside the circle, the sides ofthe triangle

will always be closer to the outer circle than to the center point or axis of that circle. Therefore,

not only does FIG. 7A disclose the relationships recited in these phrases between the electrodes,

tube wall and tube center, but even if the scale of the drawing were altered or changed, the

relationship would still necessarily be satisfied. The Declaration of Dr. Strykowskifiled on

February 6, 2017 supports these findings. See Declaration of Dr. Paul Strykowski under 37

C.F.R. § 1.132 (Ex. F) at f 4-8.

In the “Response to Arguments” section, the “340 FOA dtd 6/5/2017 asserted that the

applicant’s written description arguments with respect to FIG. 7A lacked merit because the

claims do not require all the features shown in FIG. 7A. In particular, the “Response to

Arguments” section focused on the description of FIG. 7A that indicates that the emitter includes

three anodes and cathodesthat are placed “at 120° angles to each other”.

However, there is no requirementthat every feature shown in a drawing or described in

the description be included in the claims.In fact, the exact opposite is explicitly allowed. Ifa

given feature is not considered essential orcritical to the invention, the Applicant is allowed to

claim the structure without that feature included. See, The Applicable Law section 5B(i) above.
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In this case, the specification discloses more than just what is shown in FIG. 7A, and clearly

showsthat neither the specific number of anodes and cathodes(1.e., three) nor the 120° angle

relationship shown in FIG. 7A were considered essential.

First of all, the specification does not indicate that the number of electrode pairs or the

120° angle relationship of FIG. 7A 1s essential. In fact, the specification does not assign any

benefit to the numberofelectrode pairs or the 120° angle relationship. In contrast, the

specification baldly states that the embodiment shown in the FIG. 7A is “comprised of”three

anodes and cathodesat 120° angles to each other. ‘495 at col. 9, lines 7-11. No further discussion

of the numberof electrode pairs or the 120° angle relationship is included. Thus, the current

specification provides no indication that either the number of anodes and cathodes or the 120°

angle relationship is essential.

Second, the embodiment shown in FIG. 7A is described as one embodiment of a flow-

through emitter. The specification indicates that other embodiments do no# need three anodes and

cathodes or a 120° angle relationship. The other embodiments of flow-through emitters are

introducedat col. 9, lines 19-23:

This invention is not limited to the design selected for this embodiment. Those
skilled in the art can readily fabricate any of the emitters shown in FIG.4 or5, or
can design other embodiments that will oxygenate flowing water. One useful
embodimentis the “T” model ...

Thespecification then goes on to describe the “T” model emitter embodiment. Notably, this “T”

model emitter embodimentis described as achieving the same function as the embodiment of

FIG. 7A with a completely different configuration of electrodes. In particular, the “T” model

does not specify that there are three anodes and cathodes or that the anodes and cathodesare at a

120° angle relationship. Other disclosed flow-through emitter embodiments also do not include

the three anodes and cathodes or the 120° angle relationship. In TABLE IT, the specification

includes a “2-plate Tube” example in addition to the “3-Plate tube” example. Not only does a “2-

plate Tube” have only 2-plates instead ofthree, there is no way a “2-plate Tube” can be arranged

into a triangle with each side at a 120° angle relationship, because there are only 2 plates. The

specification also discusses the alternative embodimentsat col. 3, lines 28-30: “Alternatively, the

anodes and cathodes may be in plates parallel to the long axis of the tube, or may beplates in a

wafer stack.” Thus, the specification indicates that the inventor did not consider the number of
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anodes and cathodesorthe particular relationship between sets of anodes and cathodes to be

essential or critical to the invention. Accordingly, the specification indicates that the inventor had

possession of a flow-through emitter that was not limited to three anodes and cathodesor to the

sets of anodes and cathodes being at a 120° angle relationship.

Forat least these reasons, FIG. 7A andits description provide support for each of phrases

1-3 listed above. Accordingly, Appellant respectfully requests reconsideration and withdrawal of

the rejection to claims 13, 15, 17, 20, 29, and 42 under pre-AIA 35 U.S.C. 112, first paragraph,

written description.

Nothing in this section is intended to import a limitation that the electrodes be configured

in a triangular configuration. This section is merely meant to point out that the phrases noted

above are supported by the disclosure and are not dependent on the scale ofthe figures.

b. Phrases 4, 5 — claims 37, 41, 53

Phrase 4. “a portion of at least one of the first and second electrodes being in contact
with at least one wall of the tubular housing"

Phrase 5. "the electrode in contact with a wall of the tubular housingis in contact
with a curved wall of the tubular housing"

These two phrases capture simple aspects relating to an electrode or a portion thereof

being in contact with a wall of the tubular housing. The specification clearly provides evidence

that the inventor had possession of such simple aspects. For example, FIG. 7A illustrates

electrodes contacting a wall of a tubular housing.

Fig. 7A
was The glecteodas £ i,arm shows,s SG, ~~ : ; ‘jf ae onmanting dis craved byane wall af

/ eo ass £3),

 a “ome
4
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Moreover, this contact is not dependent on the scale of the drawing. The electrodes either

contact the tubular housing or they don’t, and FIG. 7A clearly showsthat they do. See also,

Declaration of Dr. Paul Strykowski under 37 C.F.R. §1.132 (Ex. F) at [ff 4, 9-10. Finally, the

description of FIG. 7A also indicates that the electrodes contact the tubular housing. The

description discloses that the stabilizing hardware 4 positions the anodes and cathodes within the

tubular housing. The description also indicates that the positioning hardware can be a screw. The

action of a screw is to pull two components together. Thus, using a screw to fasten the anodes

and cathodesto the tubular housing necessarily requires the anodes and cathodesto be pulled

against (i.e., to contact) the tubular housing.

Therefore, FIG. 7A provides sufficient written description support for the phrases 4 and 5

listed above. As a result, Appellant respectfully requests reconsideration and withdrawal of the

rejection to claims 37, 41, and 53 under pre-AIA 35 U.S.C. 112,first paragraph, written

description.

c. Phrase 6— claim 14

Phrase 6. "at least one of thefirst and second electrodesis positioned in the tubular
housing closer to the inward-facing surface than said distance separating
the electrodes"

These two phrasesare also supported via the contactillustrated between the electrodes

and the tubular housing. Because the electrodes contact the wall in FIG. 7A above, each

electrode is closer to the wall than the distance separating the electrodes. Componentsthat are

touching or contacting each other are necessarily closer together than componentsthat are

separated. See Declaration of Dr. Paul Strykowski under 37 C_F.R. §1.132 (Ex. F) at ff 4, 9-10.

Therefore, FIG. 7A also provides sufficient written description support for phrase 6 listed

above. As a result, Appellant respectfully requests reconsideration and withdrawal of the

rejection to claim 14 under pre-AIA 35 U.S.C. 112,first paragraph, written description.

d. Phrase 7 — claim 18

Phrase 7. "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"

This phraserelates to the conceptthat there is an unobstructed passageway in the center

of the tubular housing, enabling water to flow freely through the apparatus. FIG. 7A showsthe

36

JA2226

OWTEx. 2119

Page 908 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 909 of 1333

Page 909

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 909 of 1333

APPEAL BRIEF
Serial No. 14/601,340
Attorney Docket No. 3406.005US2
Title: FLOW-TTTROUGIT OXYGENATOR

electrodes supported by stabilizing hardware 4 that does not cross into the center of the tube.

Instead, the stabilizing hardware extends generally radially outward to support the electrodes

against the wall of the tube. As shown in the figure, this creates an unobstructed passageway

through the tube that includes the center axis of the tube. The passagewayis dramatically wider

than the narrow distance separating the first and second electrodes. One of skill in the art would

recognize from FIG. 7A that the electrode pairs are spaced apart to form a water flow passageat

the center of the tube that is multiple times wider than the distance between the electrodes of a

pair. See Declaration of Dr. Paul Strykowski under 37C.F.R. §1.132 (Ex. F) at {9 4, 11-12.

a

 
 The unobstructed water flow

passageway (shaded here on FIG.

Fe é » % «ws 7A) includes the longitudinal center
axis of the tubular housing 3 andis

woe REE “toon dramatically wider than the spacing
between electrodes 1 and 2.

Moreover, the specification indicates that the inventor had possession of the concept of such an

unobstructed passageway, providing a spacefor fluid to flow freely through the apparatus,

enabling running water to be efficiently oxygenated. As indicated above, the example shown in

FIG. 7A is an embodimentspecifically designed to accommodate running water flowing

therethrough. Additionally, the specification describes another flow-through embodiment, the

“T” model, wherein the electrodes are placed out of the direct flow of water entirely. See, col. 3,

lines 31-32 and col. 9, lines 21-24. Therefore, the specification provides written description

support for phrase 7 listed above. As a result, Appellant respectfully requests reconsideration and

withdrawal of the rejection to claim 18 under pre-AIA 35 U.S.C. 112, first paragraph, written

description.

e. Phrase 8 — claims 19, 20, 44

Phrase8. "the outside electrode defines a cross-sectional area between the outside

electrode and the inward facing surface of the tubular housing that is less
than a cross-sectional area of the unobstructed passageway"
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At the outset, Appellant notes that this phrase as quoted in the ‘340 FOAdtd

6/5/2017 includes the word “substantially”. Appellant amended each instance ofthis

language to remove the word “substantially” in the Amendment and Response submitted

on February 6, 2017 (Exhibit E).

Regarding written description support of the remaining language,it again is

present in the drawings and description of the present application. Similar to phrases 1-3

and 8, the language of phrase8 relates to the concept of positioning the electrode pairs

closer to the outer wall of the tube to provide a larger area for water to flow at the center

of the tube.

FIG. 7A showsthe area between the electrodes and the housing (the darker

shaded area in the figure below)is less than (and is even dramatically less than) the cross-

sectional area of the unobstructed passageway(the lighter shaded areain the figure

below). One of skill in the art would recognize from FIG. 7A that by positioning the

electrode pairs closer to the outer wall of the tube, a larger area for waterto flow is

created at the center of the tube and there is less area between the electrode and the wall

of the tube for water to pass. See Declaration of Dr. Paul Strykowski under 37 C_F.R.

§1.132 (Ex. F) at 97 4, 13-14.

« The darker shadedareais

significantly smaller than

« the lighter shaded area. 
This relationship is not dependent on the scale of the drawing. As noted above, where an

equilateral triangle is positioned over a circle with its corners falling outside thecircle, the area

shownin the above figure will necessarily be less than the lighter shaded area shown above.
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. . . a3

1. The area of the equilateral triangle is = =0.43 a
(rounding)

2. The area ofthe circle is aR’.

3 a a
3.cos30° = = — therefore R =—cos 3 op Heretore 3

i

4. The area of the shaded portion = 3 * (mR? — “*) =4

(= _ a) a* = 0.20 a? (rounding)
 

9 12

5, 0.204 <0.43 a”

As shownin the equationsto the right of the figure, where the triangle is shownto fit precisely

within the circle, the area between oneof the triangle sides and the circle (shaded above)will

necessarily be less than half the area of the triangle. Where the cornersofthe triangle fall outside

the circle, as shown in FIG. 7A of the '495 patent, the shaded area above will be an even smaller

fraction of the area ofthe triangle inside the circle. Therefore, not only does FIG. 7A show the

relationship recited in the phrase above, but this relationship will necessarily be maintained for

any arrangement wherethere the electrodes are positioned along the sides of any equilateral

triangle with its corners located outside the tubular housing, as shown in FIG. 7A. See

Declaration of Dr. Paul Strykowski under 37 C.F.R. §1.132 (Ex. F) at Jf] 4, 13-14.

Similar to phrase 8, the specification indicates that the inventor had possession ofthe

concept of such an electrode positioning, providing a space for fluid to flow freely through the

apparatus, enabling running waterto be efficiently oxygenated. As indicated above, the example

shown in FIG. 7A is an embodimentspecifically designed to accommodate running water

flowing therethrough. Additionally, the specification indicates that the inventor was aware that

electrode configurations other than the 120 degree electrode anglesrelative to each other could

be used. See, col. 9, lines 19-24. Therefore, the specification provides written description support

for phrase 8 listed above. As a result, Appellant respectfully requests reconsideration and

withdrawal of the rejection to claims 19, 20, and 44 under pre-AIA 35 U.S.C. 112,first

paragraph, written description.
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f. Phrases 9, 10 — claims 17, 20

Phrase 9. "the passageway runningforat least the length of one ofthe electrodes positioned
within the housing"

Phrase 10. "the passageway running longitudinally for at least the length of one of the
electrodes positioned within the tubular housing"

At the outset, Appellant notes that these phrases as quoted in the ‘340 FOA dtd

6/5/2017 include the words “that portion of’. Appellant amended each instance ofthis

language to remove those words in the Amendment and Response submitted on February

6, 2017 (Exhibit E).

Regarding written description support of the remaining language,it again is present in the

drawings and description of the present application. These phrasesrelate to the concept that the

passagewayprovidedbythe position of the electrodes runsat least the length of the electrodes.

Similar to phrases 1-3, 8, and 9, such a passageway provides a space for water to flow freely

through the apparatus, enabling running waterto be efficiently oxygenated.

 
 
 
 STISEEeererieges 

FIGS. 7A and 7B are described as showing the oxygenation chamberof an emitter. Col.

3, lines 55-59 ("FIG. 7 shows an oxygenation chambersuitable for flow-through applications.

FIG. 7Ais a cross section showing arrangementof three plate electrodes. FIG. 7B is a

longitudinal section showing the points of connection to the power source."); col. 9:7-17 ("In

FIG. 7(A), the oxygenation chamber is comprised of three anodes 1 and cathodes2, of

appropriate sizeto fit inside a tube or hose and separated by the critical distance are placed

within a tube or hose 3 at 120° angles to each other. The anodes and cathodesare positioned with

stabilizing hardware4. (“FIG. 7(B) shows a plan view of the oxygenation chamber... with

stabilizing hardware 5 serving as a connector to the power source.").
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As shownin these figures, there is an unobstructed passagewayat the center of the tube

that runs the length of the electrodes 1, 2. The length of the electrodes is shownin FIG. 7B. FIG.

7A, which showsa cross-sectional view of the oxygenation chamber, shows how hardwareis

positioned toward the outside of the electrodes so that there are no obstructionsin the

passagewayfor the length of the electrodes. There is no reliance on the scale of the drawings to

satisfy these claim phrases. Therefore, the disclosures of FIGS. 7A and 7B and their description

in the specification reasonably conveyto the artisan that the inventor had possession of the

invention at least as of the time the '495 patent wasfiled. See Declaration of Dr. Paul Strykowski

under 37 C.F.R. § 1.132 (Ex. F) at 9 4, 15-17. By disclosing an example emitter oxygenation

chamber with a passagewaysatisfying these phrases, the inventor met the written description

requirement of 35 U.S.C. §112.

Similar to phrases 8 and 9 above, the specification indicates that the inventor had

possession of the concept of such an electrode positioning, providing a spacefor fluid to flow

freely through the apparatus, enabling running waterto be efficiently oxygenated. As indicated

above, the example shown in FIG. 7A is an embodimentspecifically designed to accommodate

running water flowing therethrough. Additionally, the specification indicates that the inventor

was awarethat electrode configurations other than the 120 degree electrode angles relative to

each other could be used. See, col. 9, lines 19-24. Therefore, the specification provides written

description support for phrases 9 and 10 listed above. As a result, Appellant respectfully requests

reconsideration and withdrawal of the rejection to claims 17 and 20 under pre-ATA 35 U.S.C,

112,first paragraph, written description.

g. Phrase 11 — claim 62

Phrase 11. "the unobstructed passageway having a uniform cross-sectional area along that
length"

At the outset, Appellant notes that these phrases as quoted in the ‘340 FOA dtd 6/5/2017

include the word “substantially” modifying the word “uniform”. Appellant amended each

instance of this phrase to remove the word “substantially” in the Amendment and Response

submitted on February 6, 2017 (Exhibit E).

Regarding written description support of the remaining language,it again is present in the

drawings and description ofthe present application. This phrase relates to the concept that the
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passagewayhas a uniform cross-sectional area. This is a simple concept and one of ordinary skill

in the art would certainly conclude that the inventor had possession of this concept based on

FIGs. 7A and 7B andtheir related description as discussed with respect to phrases 9 and 10

above. Therefore, the specification provides written description support for phrase 11 listed

above. As aresult, Appellant respectfully requests reconsideration and withdrawal of the

rejection to claim 62 under pre-AIA 35 U.S.C. 112,first paragraph, written description.

h. Phrases 12, 13 — claims 22, 45

Phrase 12. “first and second conductors coupled tothe first and second electrodes"

Phrase 13. “first conductor exiting a wall of the housing in a radial directionrelative to the
longitudinal axis of the housing, the second conductorexiting a wall of the
housing in a radial direction relative to the longitudinal axis of the housing”

The ‘340 FOA dtd 6/5/2017 asserted that Figures 7A and 7B donot disclose the above

phrasesrecited in the claims. Figures 7A and 7B along with their description, however, do

provide sufficient written description support for the abovelisted phrases. In particular, it is clear

from Figures 7A and 7B along with their description that the inventor had possession ofeach of

the above concepts.

For example, the description states that conductive hardware can be used to

position the electrodes. ‘495 patent at col. 9, lines 11-14:

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 preferably formed form stainless steel.

Figure 7A shows the conductive hardware attached to an electrode, holding the electrode in place

against the tubular housing 3. The description further describes that there are two distinct

conductive hardware itemsfor a set of electrodes, each conductive hardware item couplingits

respective electrode to the power source. ‘495 patent at col. 9, lines 14-17:

FIG. 7(B) showsa plan view of the oxygenation chamberwith stabilizing
hardware4 serving as a connectorto the powersource andstabilizing hardware 5
serving as a connectorto the power source.

Figure 7B showsthe two conductive hardware itemsat 5 and 6 respectively, connectedto their

respective electrodes | and 2.
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Althoughthere is an obvious error in Figure 7B, where reference numeral 6 should be

reference numeral 4,it is clear that the inventor had possession of the concept of“first

and second conductors coupled to the first and second electrodes”. Moreover, Figures 7A

and 7B clearlyillustrate that the conductive hardware exits a wall of the tubular housing

3 in aradial direction, satisfying the language ofphrase 13. Therefore, the specification

provides written description support for phrases 12 and 13 listed above. Asa result,

Appellant respectfully requests reconsideration and withdrawal of the rejection to claims

22 and 45 under pre-AIA 35 U.S.C. 112,first paragraph, written description.

j- Claims 16, 21, 23-28, 30-36, 38-40, 43, 46-52, 54-61, and 63-69

The headingforthis rejection indicated that all of claims 13-69 were rejected. However,

none of the language cited in the ‘340 FOA dtd 6/5/2017is present in any of claims 16, 21, 23-

28, 30-36, 38-40, 43, 46-52, 54-61, or 63-69. Accordingly, Applicant respectfully requests

withdrawal of the rejection to these claims under pre-AIA 35 U.S.C. 112, first paragraph, written

description.

Cc. Rejection of claims under 35 U.S.C. § 112, 4" paragraph

1. The Applicable Law

35 U.S.C. § 112, 4" paragraph providesin relevant part “a claim in dependent form shall

.. specify a further limitation of the subject matter claimed”.

A question as to the significance of a further limitation in a dependent claim 1s not

sufficient to support a rejection under section 112, fourth paragraph. MPEP 608.01(n). Rather,it

must be shown that the dependent claim doesnot, in fact, further limit its referenced (e.g.,

independent) claim. See, /d. Typically, a dependent claim is found to not further limit its

referenced claim if the dependent claim omits a limitation that is required by an independent
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claim. See, /d¢. MPEP 608.01(n) includes the following example “if claim 1 recites the

combination of elements A, B, C, and D, a claim reciting the structure of claim 1 in which D was

omitted or replaced by E would not be a proper dependent”. If no such limitations are omitted by

the dependentclaim,all limitations from the referenced (e.g., independent) claim are

incorporated into the dependent claim, and the additional language that the dependent claim adds

to the referenced claim provides a further limitation, sufficient to satisfy the requirement of

section 112, paragraph 4. See, /d. That is, if the dependent claim does not omit limitations from

its referenced claim and includesdifferent language than its referenced claim, the dependent

claim is most likely proper under section 112, fourth paragraph.

Intended use languageis language that limits only the use of a structure, and does not

limit the structure itself. See, MPEP 2114(II). An example of language that does not limit the

structure of an apparatus is languagethat specifies that a mixing means be “completely

submerged...”. Jd Such language doesnot limit the structure of the mixing means, because the

structure is the same regardless of whether the mixing means is completely submerged.

Conversely, if the structure recited without the questioned language cannot inherently perform

the function recited in the questioned language, the language necessarily requires a further

limitation on the structure, and the language is not intended use language. Instead, the language

is merely functional language, whichis allowed. See, MPEP 2114(I.) and MPEP 2173.05(g) (“A

claim term is functional whenit recites a feature ‘by what it does rather than by whatit is’”)

citing Ja re Swinehart, 439 F.2d 210 (CCPA 1971) (‘There is nothing inherently wrong with

defining somepart of an invention in functional terms.”) /d@. (“[a] patent applicantis free to recite

features of an apparatuseither structurally or functionally.”) citing Jn re Schreiber, 128 F.3d

1471 (Fed. Cir. 1997).

2. Rejection of claims 23, 26, 36, 46, 49, 58, 61, and 69

Claims 23, 26, 36, 46, 58, 61, and 69 are rejected under pre-AIA 35 U.S.C. 112, 4h

paragraph, as being of improper dependent form for failing to further limit the subject matter of

the claim upon whichit depends, orfor failing to include all the limitations of the claim upon

which it depends. Appellant respectfully traverses these rejections.

The above referenced dependent claimsspecifically recite either the term “microbubbles”

or the term “nanobubbles”. Even though noneof the claims from which these dependent claims
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depend contain the terms “microbubbles” or “nanobubbles”, the ‘340 FOA dtd 6/5/2017 asserted

that the dependent claims were not proper on the groundsthat the claims from which they

depend were “already limited to the critical distance”, and that critical distance “is the distance at

which evolved oxygen forms microbubbles and nanobubbles.”

Thespecification states that “‘Critical distance’ meansthe distance separating the anode

and cathode at which evolved oxygen forms microbubbles and nanobubbles.” ‘495 col. 4, lines

1-3. The specification provides a range forthe critical distance of 0.005 inches to 0.0140 inches,

and a preferred range of 0.045 to 0.060 inches. ‘495 col. 3, lines 12-14. By providing ranges, the

specification allows the critical distance to be a distance that is within those ranges, but does not

state that a// distances within those ranges are ahvaysa critical distance. The actualcritical

distance maybedifferent for different applications. That is, just because a distance is within a

stated range does not necessarily mean that the distanceis a “critical distance”. The distance is a

critical distance if evolved oxygen forms microbubbles and nanobubbles. Accordingly, a

distance within a stated range may not form microbubbles or nanobubblesin a given application.

Thus, the independent claimsof the present application, which are limited only to the

range of 0.005 inches to 0.0140 inches, are not limited to producing microbubbles or

nanobubbles. Accordingly, depending claims reciting microbubbles and nanobubbles add a

further limitation and are proper.

In the “Response to Arguments”section, the ‘340 FOA dtd 6/5/2017 asserted that these

dependent claims do not furtherlimit their independent claims, because the independent claims

recite an apparatus and the dependentclaimsrecite an intended use of the apparatus.

The rejected dependent claims, however, do not recite an intended use of an apparatus.

As discussed above in the Applicable Law section 5C(i), intended use languageis language that

does notlimit the structure of an apparatus, other than the use of the structure.If the structure

recited without the questioned language cannot inherently perform the function recited in the

questioned language, however, the language necessarily requires a further limitation on the

structure, and the languageis not intended use language.

The languageofthe rejected dependent claimsis not intended use language, becauseit

providesa further limitation on the structure of the apparatus. In particular, the language

provides a limit on the distance between a pair of emitters. As explained above, the distance
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range recited in the independent claims between a pair of emitters does not necessarily produce

microbubbles and nanobubbles. Thus, the language in claim 26, for example, that states “the

oxygen produced comprises nanobubbles”, is a further limitation on the structure of claim 13,

because the structure of claim 13 cannot inherently produce nanobubbles or microbubbles. Thus,

claim 13 adds a further structure limitation in that it requires that the emitters be positioned a

distance away such that they produce nanobubbles. Similar arguments applyto the other

dependentclaims.

Based on the above, Appellant respectfully requests reconsideration and withdrawal of

the rejections to claims 23, 26, 36, 46, 58, 61, and 69, under pre-ATA 35 U.S.C. 112, 4th

paragraph.

D. Rejection of claims under 35 U.S.C. § 251 (Recapture Rejection)

The recapture rejection should be reversed because, as discussed in the Summary of

Argumentat pages 16-18 above, the examiner constructs the recapture rejection bytreating the

present reissue as being a reissue of the ‘441 patent, and not the ‘495 patent. Based on that

flawed premise, the examiner concludes that Applicant cannot seek claims that recapture subject

matter added during the ‘441 patent prosecution (e.g., the “triangle limitation relating to the 120°

angle positioning of the electrodes). This is not a reissue ofthe ‘441 patent, and therefore, the

recapture rejection should be reversed.

This is a reissue of the ‘495 patent, and recapture does not apply. Applicant provides a

detailed analysis of recapture below. In summary,it’s important to keep in mind that Applicant

filed for reissue of the ‘495 patent, and not of the ‘441 patent.

Asto the ‘495 patent prosecution, claims werefiled and issued without the “triangle”
 

limitation. Therefore, Applicant did not surrenderthe right to pursue claimsin the ‘495 patent

with or withoutthe “triangle limitation” limitation. Because noneof the ‘495 patent claims

include the “triangle” limitation, it cannot be said that Applicant is trying to removethat

limitation in a reissue of the ‘495 patent. Recapture does not apply to the “triangle” limitation.

Likewise, regarding the “within a conduit”limitation, it cannot be said that Applicant

surrendered the right to pursue claimsthat include, or do not include, the “within the conduit”

limitation because in the ‘495 patent prosecution, claims were filed and issued with and

without that limitation. Moreover, for the “within the conduit” limitation, it’s important to keep
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in mind that recapture applies to broadening changes, and involves attempts to remove

limitations during reissue. Here, Applicant seeks claims that include a “within a tubular

housing”limitation (which the examiner equates to the “within a conduit” limitation). That is a

narrowing change, not a broadening change. Thus, recapture does not apply.

L. The Applicable Law

The Federal Circuit has stated that the “recapture” of subject matter which was

surrendered in an application to obtain the original patent is not an error that can be corrected

under 35 U.S.C. § 251. See, MPEP 1412.02 and MBO Laboratories, Inc. v. Becton, Dickinson &

Co., 602 F.3d 1306 (Fed. Cir. 2010); citing In re Clement, 131 F.3d 1464, 1468 (Fed. Cir. 1997).

 

The Court recited a three step test for recapture analysis. /d. The three steptestis:

(1) first, we determine whether, and in what respect, the reissue claims are
broader in scope than the original patent claims;

(2) next, we determine whetherthe broader aspects of the reissue claimsrelate to
subject matter surrendered in the original prosecution; and

(3) finally, we determine whether the reissue claims were materially narrowed in
other respects, so that the claims may not have been enlarged, and hence avoid the
recapture rule.

Step1

Step 1 is to determine whether and in what aspects the reissue claims are broader than the

original patent claims. The original patentis the patent actually being reissued. See, MBO Labs.

(“The term ‘original patent’ [for step 1] refers to the patent corrected by reissue”). See also,

MPEP1412.02 (underlining added):

A. The First Step — Was there broadening?

In every reissue application, the examiner mustfirst review each claim for the
presence of broadening, as compared with the scope of the claims of the patent to
be reissued.

Thatis, to determine in what respects a reissue claim has been broadened, the reissue claimsare

not comparedto claimsin related applications, only to the claims ofthe patent being reissued.

If no broadening is found in step 1, no improper recapture has occurred, and the analysis

ends. Steps 2 and 3 are not needed. See, MPEP 1412.01 (“If the reissue claim is not broadened in

any respect as comparedto the patent claims, the analysis ends; there is no recapture.”)
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In step 2, it must be determined whetherthe patentee surrendered subject matter, and

whether any of the broader aspects of the reissue claim relate to that surrendered subject matter.

MBOLabs. Notethat step 2 does notitself identify any broader aspects. “The broader aspects”

referenced in step 2 are the broader aspects identified in step 1. That is, step 2 is dependent upon

the result of step 1. The broadened aspects of the reissue claimsidentified in step 1 are the

aspects that are compared (in step 2) to subject matter surrendered during prosecution to

determine if any of those broaderaspectsfall within any of the surrendered subject matter. See,

MPEP1412.02 and MBO Labs.

Step 2 has two subparts. MPEP 1412.02 states that the two subpart are:

(A) One mustfirst determine whether applicant surrendered any subject matter in
the prosecution of the original application that becamethe patent to be reissued.

(B) If the applicant did surrender subject matter in the original application
prosecution, the examiner must then determine whether any of the broadening of
the reissue claimsis in the area of the surrendered subject matter.

Again note, that neither of these subpartsitself identifies any broader aspects. Subpart A

determines whether applicant surrendered any subject matter, and subpart B comparesthat

surrendered subject matter to the broadeningof the reissue claims. As noted above, broadening

of the reissue claims is determined in step 1, with respect to the claims of the patent being

reissued. Thus, the “broadening of the reissue claims” in subpart B is the broadening identified in

step 1. This broadening is compared in subpart B to the surrendered subject matter identified in

subpart A.

In contrast to step 1, which only considers the patent being reissued, forstep 2,

determining what subject matter has been surrendered is based on a reviewofall related

applications. See, MBO Labs. (emphasis added) (“Theterm ‘original patent’ [for step 1] refers to

the patent corrected by reissue; it does not limit the universe of patents and their prosecution

histories that can be the basis for surrendered subject matter [under step 2].”) See, also MPEP

1412.02. Note that this provides authorization to look to related applications for surrendered

subject matter only. When looking for broadening aspects in step 1, related applications are not

relevant. Onlythe patent to be reissued is relevant as discussed above.
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Evenfor step 2, however, the Court in MBO Labs. noted that the recapture doctrine, like

the doctrine of prosecution history estoppel, looks to related applications for surrendered subject

matter when the claims being reissued and the claims in a related application have a limitation in

common. That is, an argumentrelated to a limitation in a related application will be binding in

subsequent related prosecutions where the claims include that same limitation. MBO Labs.at

1318. (‘The prosecution history of a related patent can be relevant if, for example, it addresses a

limitation in common with the patent in suit. ... When multiple patents derive from the same

initial application, the prosecution history regarding a claim limitation in any patent that has

issued applies with equal force to subsequently issued patents that contain the same claim

limitation.”) (emphasis added).

Additionally, the addition or arguing ofa limitation does not necessarily mean the

applicant has surrenderedthat limitation. If a later continuing application is filed without the

added or argued limitation, surrenderof that limitation has not occurred. See, Clement (emphasis

added):

Although the recapture rule does not apply in the absence of evidence that the
applicant's amendment was "an admission that the scope ofthat claim was not in
fact patentable," "the court may draw inferences from changes in claim scope
whenother reliable evidence ofthe patentee's intent is not available." 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. n.2

For example, if an applicant amendsa broad claim in an effort to distinguish a
reference and obtain allowance, but promptlyfiles a continuation application to
continue to traverse the prior art rejections, circumstances would suggest that the
applicant did not admit that broader claims were not patentable-assuming that the
applicant does not ultimately abandon the continuation application because the
examiner refuses to withdraw the rejections.

 

Finally, similar to step 1, if none of the broader aspects are determinedto fall within

surrendered subject in the step 2 analysis, no improper recapture has occurred, and the analysis

ends. Step 3 is not needed. See, MPEP 1412.02.

Step3

Step 3 of the recapture analysis determines whetherthe reissued claims were materially

narrowedin other respects to avoid the recapturerule. Similar to step 2, step 3 is dependent on
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the result of step 2. In step 3, the claims are considered materially narrowedif the claimsretain a

significant portion of the surrendered subject matter. See, In re Youman, 679 F.3d 1335 (Fed.
 

Cir. 2012) Thatis, if the surrendered subject matter identified in step 2, has not been entirely

eliminated from the claim, but rather it has been madelessrestrictive, the following must be

determined: 1) what portion of the surrendered subject matter has been retained, and 2) whether

the retained subject matter materially narrowsthe original claims to avoid recapture. See, /d. at

1346 n.4 (‘original claims’ are defined as ‘the claims before surrender’”). For example, if the

patentee modifies the added [or argued] limitation such that it is broader than the patented claim,

yet still materially narrowedrelative to the original claim, the recapture rule does not bar

reissue.” Jd. at 1347. Likewise, even if the modified limitation does not materially narrow, a new

limitation that relates to the surrendered subject matter can still materially narrow the claim to

avoid violating the recapture rule. See, /c. at 1347. On the other hand,if the retained portion of

the modified limitation is “well knownin the art,” impermissible recapture has not been avoided.

See, In re Mostafazadeh, 643 F.3d at 1361 (Fed. Cir. 2011).

2. Rejection of claims 13-69

Claims 13-69 were rejected under 35 U.S.C. 251 as being an improper recapture of

broadened claimed subject matter surrendered in the application for the patent upon which the

present reissue is based. Appellant respectfully traverses these rejections.

The ‘340 FOAdtd 6/5/2017 asserted that the claims improperly recapture subject matter

that was surrendered during prosecution of the ‘326 application, which becamethe ‘441 patent.

Theanalysis of the ‘340 FOA dtd 6/5/2017 is flawed, however, because it skips step 1 ofthe

recapture analysis test. As covered above in the Applicable Law section 5D(i), step 1 of the

recapture analysis test is “to determine whether, and in what respect, the reissue claims are

broader in scope than the original patent claims”. The “original patent claims”in this step are the

claims of the patent actually being reissued. Thus, step 1 of the recapture analysis requires that it

be determined whether, and in what respect, the reissue claims are broader in scope than the

claims of the patent being reissued. Steps 2 and 3 of the recapture analysis depend on the

analysis of step 1, and are therefore irrelevant if step 1 has not been performed.In fact, if no

broadening is found in step 1, the recapture analysis is over — no improper recapture 1s present.

Steps 2 and 3 are not even needed.
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The patent actually being reissued in the present application is U.S. Patent No. 7,670,495

(the ‘495 patent). The “340 FOA dtd 6/5/2017 does not address step 1, because it does not

address whether, or in what respect, the claims of the present application are broader than the

claims of the ‘495 patent. Instead, the recapture rejection jumpsright to discussion of

prosecution history of prior different, but related applications, which is relevant only for steps 2

and 3 ofthe recapture test. See, ‘340 KOA did 6/5/2017 (Ex. D) at p. 16, line 1 (“During

prosecution of the ‘326 application ...”). The patent being reissued (the ‘495 patent) is not even

referenced in the “Recapture” rejection section of the ‘340 FOA dtd 6/5/2017. This failure to

address step | is fatal to the Action’s conclusion on recapture, as any further analysis of

improper recapture is dependent upon step 1, and thus cannot be conducted without a proper

analysis ofstep 1.

Accordingly, Appellant respectfully asserts that the ‘340 FOA dtd 6/5/2017 has not made

a primafacie case for improper recapture of subject matter, because step 1 of the recapture

analysis has not been addressed. As a result, Appellant respectfully requests withdrawal of the

rejections to claims 13-69 under 35 U.S.C. 251.

Notwithstanding the fact that the ‘340 FOA dtd 6/5/2017 did not make a primafacie case

for improper recapture of subject matter, the facts of the present situation show that no improper

recapture is occurring. In particular, there is no broadening aspect identifiable under step 1 of the

recapture test that was also surrendered subject matter under step 2 of the recapturetest.

For example, the recapture rejection made in the “340 FOAdtd 6/5/2017 identified

limitations relating to an oxygen emitter being within a lumen, as well asthe limitation “three

matched sets of anodes and cathodes mounted to stabilizing hardware such that each matchedset

resides at a 120 degree angle to the adjacent matchedsets.” The ‘340 FOA dtd 6/5/2017 implied

that since these limitations are not included in the present claims, improperrecaptureis

occurring. See, ‘340 OA did 6/5/2017 (Ex. D) atpp. 19-20. For ease of reference, the

limitations relating to the oxygen emitter in a lumen are referred to herein as “the lumen

limitations”, and the “three matchedsets ...” limitation will be referred to herein as “the triangle

limitation”.
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The implication in the ‘340 FOA dtd 6/5/2017 that the lack of inclusion of these

limitations amounts to improperrecapture is incorrect. These limitations do not meet step 1 or

step 2 of the recapture analysis test.

These limitations do not meet step 1 of the recapture analysis test, because they are not a

“broadening aspect”. When performing the step 1 analysis, it is clear that none of the claims of

the patent to be reissued (the ‘495 patent) included the triangle limitation and that at least some

of the claims(e.g., claim 2) did not include any of the lumenlimitations. Thus, the lack of

inclusion of the lumen limitations and the triangle limitation in the present claims is not a

broadening aspect, because the claimsof the patentto be reissued did not include those

limitations to start with. Since these limitations are not broadening aspects, neither the lumen

limitations northe triangle limitation can be the basis for improper recapture. The recapture

analysis for these limitations ends at step 1, because noneof the limitations meets the step 1 test.

That is, neither the lumenlimitations nor the triangle limitation are an aspect that can be

comparedto the surrendered subject matter in step 2 of the recapture analysis. To putit plainly,

since neither of these limitations is being recaptured in the first place, there is no way for these

limitations to be the basis of an improper recapture rejection.

Moreover, neither of these limitations meets step 2 of the recapture test either. Even if the

limitations were broadening aspects under step 1 (which theyare not), none of the limitations

were surrendered underthe step 2 analysis. As discussed above in the Applicable Law section

5D(i), if a continuing application is filed with claims that do not claim a limitation added or

argued in an earlier application, surrenderofthat limitation has not occurred. In the present case,

although during prosecution of the “441 patent, the Applicant added or argued the lumen

limitation or the triangle limitation in the claims, by contrast, the ‘495 patent (the patent being

reissued) wasfiled as a continuing application off of the ‘441 patent with claims that did nor

include these limitations. Thus, in accordance with In re Clement discussed above, this indicates

Applicant’s desire not to surrender the subject matter. Moreover, the examiner of the “495 patent

agreed that these limitations were not necessary, as claims without the limitations were

ultimately granted. Accordingly, neither the lumen limitations nor the triangle limitation was

surrendered when considering the prosecution history of the present application’s entire family.
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Finally, in addition to not addressing step 1, the ‘340 FOA dtd 6/5/2017 also did not

address step 3 of the recapture analysis test. As discussed above in Applicable Law section

5D(1), even if a broadening aspect of a claim does relate to surrendered subject matter, narrowing

limitations added to the claim that counteract that broadening can be sufficient to pull the claim

from improper recapture. In the present claims, numerous narrowinglimitations have been added

regarding the positioning ofthe electrodes. If it is believed that a limitation meets both step 1 and

step 2 of the recapture test, the narrowing limitations on the configuration of the electrodes

would need to be analyzed under step 3 to determine whether material narrowing has taken place

to avoid the recapture rule.

Forat least these reasons, Appellant’s respectfully request withdrawal of the rejection to

claims 13-69 under 35 U.S.C. 251.

VI. Conclusion

Appellant respectfully requests reversal of the rejections of the claims under appeal.

Respectfully submitted,
CARLSON, CASPERS, VANDENBURGH,

LINQUIST & SCHUMAN,P.A.
Suite 4200

225 S. Sixth Street

Minneapolis, MN 55402
(612) 436-9617

/Philip P. Caspers/
Date: Nov.21,2017 By.

Philip P. Caspers
Reg. No. 33,227
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CLAIMS APPENDIX

1-12. (Canceled)

13. (New) An emitter for electrolytic generation of bubbles of oxygen in water, the emitter

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 secondelectrode, the first and

 
second electrodes being positioned in the tubular housing,thefirst electrode opposing and separated

from the second electrode bya distance of between 0.005 inches to 0.140 inches within the tubular
 

housing:

each electrode of the emitter is positioned so that all points midway betweenall 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 may flow from the water inlet to the water outlet without

passing through a space between electrodes of opposite polarity separated bya distance of between
 

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:
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the power source being operable to deliver electrical current to the electrodes while water

flows through the tubular housing andis in contact with the electrodes to produce oxvgen in said

water via electrolysis.

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

that runs parallel to the longitudinal axis:
 

wherein 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 emitter of claim 13 wherein the tubular housing includes an inward-facing surface

that runs parallel to the longitudinal axis:

wherein said 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 emitter of claim 13 wherein at least one of the electrodes is a stainless steel mesh or

screen.

17. (New) The emitter 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 longitudinallyfor at least the length of one of the electrodes positioned

within the tubular housing.
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18. (New) The emitter 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 emitter 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 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 housingthat is less than a cross-sectional area of the unobstructed passageway.
 

20. (New) The emitter of claim 13 wherein the 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 passageway runningfor at least the length of one of the electrodes positioned

within the housing;

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:
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the outside and inside electrodes being outside and inside electrodes respectivelyin that the

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 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 less than a cross-sectional area ofthe
 

unobstructed passageway: and

wherein the tubular housing of the emitter is round.

21. (New) The emitter of claim 19 wherein said inward-facing surface 1s a concave surface.

22. (New) The emitter 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 emitter of claim 13 wherein the oxygen produced comprises microbubbles.

24, (New) The emitter of claim 13 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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25. (New) The emitter of claim 13 wherein the at least two electrodes includes a first anode electrode

portion that is nonparallel to a second anodeelectrode portion, the first and second anodeelectrode

portions each being parallel to respective opposing cathode electrode portions.

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

27. (New) An emitter for electrolytic generation of bubbles of oxygen in water, the emitter

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 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 and extending in a direction that

is parallel to the longitudinal axis, the outside electrode opposing and separated fromthe inside

electrode bya 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 that are separated by a distance of between 0.005 inchesto

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 chamber than said distance separating the inside

electrode from the outside electrode; and
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a power source in electrical communication with the electrodes, the power source configured

to deliver a voltage to the electrodes, the voltaye 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:

the power source being operable to deliver electrical current to the electrodes while water

flows through the chamberof the tubular housing andis in contact with the electrodes to produce
 

oxygen in said water via electrolysis.

28. (New) The emitter 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 emitter of claim 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 longitudinallyfor at least the length of one of the electrodes positioned
 

within the chamber.

30. (New) 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) 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 chamberthat is less than a cross-

sectional area of said unobstructed passageway.
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32. (New) The emitter of claim 27 further including 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 emitter of claim 27 wherein the oxygen produced comprises nanobubbles.

34. (New) 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) The emitter of claim 27 wherein the at least two electrodes includesa first anode electrode

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

portions each beingparallel to respective opposing cathode electrode portions.
 

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

37. (New) An emitter for electrolytic generation of bubbles of oxygen in water, the emitter

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 secondelectrode, the first and

second electrodes being positioned in the oxygenation chamber, the first electrode opposing and
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separated from the second electrode by a distance of between 0.005 inches to 0.140 inches, a portion

of at least one of thefirst 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 of the first and second electrodes, 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 powersource 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 currentto the electrodes, the current being less than or equal to

12.8 amps:

the power source being operable to deliver electrical current to the electrodes while water

flows through the tubular housing andis in contact with the electrodes to produce oxygen in said

water via electrolysis.

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

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

wherein each electrode of the emitter is positioned so that 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 emitter of claim 37 wherein the chamberhas a longitudinal center axis and an inward-

facing surface that runs parallel to the longitudinal axis, wherein the electrodes extend in a direction

that is parallel to the longitudinal axis, and wherein at least one ofthe first and second electrodesis
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positioned in the chambercloser to the inward-facing surface than said distance separating the

electrodes.

40. (New) The emitter 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 emitter 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 emitter 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 longitudinallyfor at least the length of one of the electrodes positioned

within the chamber.

43. (New) The emitter of clatm 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 emitter of claim 42 wherein the chamber has an inward-facing surface that runs

parallel to the longitudinalaxis;

wherein thefirst 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
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outer wall of the chamber than 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

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

the inward facing surface of the tubular housingthat is less than a cross-sectional area of the

unobstructed passageway.

45. (New) The emitter of claim 37 further including first and second conductors coupledto thefirst

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

housingin a radial direction relative to the longitudinal axis of the housing.

46. (New) The emitter of claim 37 wherein the oxygen comprises microbubbles.

47. (New) The emitter 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) The emitter of claim 37 wherein the at least two electrodes includes a first anode electrode

portion that is nonparallel to a second anodeelectrode portion, the first and second anodeelectrode

portions each being parallel to respective opposing cathode electrode portions.

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

63

JA2253

OWTEx. 2119

Page 935 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 936 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 936 of 1333

APPEAL BRIEF
Scrial No. 14/601,340
Attorncy Dockct No. 3406.00SUS2
Title: FLOW-THROUGH OXY GENATOR

50. (New) An emitter for electrolytic generation of bubbles of oxygen in an aqueous medium

a tubular housing defining an oxygenation chamber, and having an inward-facing surface that

defines at least in part the oxygenation chamber, a water inlet, 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 and 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 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 ofthe

chamberthan to a midpoint of the tubular housing andso 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.

51. (New) The emitter of claim 50 wherein at least one of the inside and outside electrodes is

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.
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52. (New) The emitter 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 emitter 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 emitter 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 emitter 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 less than a cross-

sectional area of said unobstructed passageway.

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

57. (New) The emitter of claim 50 further including 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 conductorexiting a wall of

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

58. (New) The emitter of claim 50 wherein the emitter is operable when connected to a power source

to create microbubbles of oxygen in water flowing through the oxygenation chamber.

65

JA2255

OWTEx. 2119

Page 937 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 938 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 938 of 1333

APPEAL BRIEF
Scrial No. 14/601,340
Attorncy Dockct No. 3406.00SUS2
Title: FLOW-THROUGH OXY GENATOR

59. (New) The emitter of claim 50 coupled to a power source wherein the power source delivers a

current to the electrodes at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

60. (New) The emitter of claim 50 wherein the at least two electrodes includesa first anode electrode
 

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

portions each being parallel to respective opposing cathode electrode portions.

61. (New) The emitter of claim 50 wherein the emitter is operable when connected to a power source

to create nanobubbles of oxygen in water flowing through the oxygenation chamber.

62. (New) An emitter for electrolytic generation of bubbles of oxygen in an aqueous medium

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 positionedrelative 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 fromthe inside electrode by a distance of between

0.005 inches to 0.140 inches: 
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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

oneof the electrodes positioned within the chamber, the unobstructed passageway having a 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 inchesto 0.140 inches;
 

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

the outer wall of the chamberthatis less than said cross-sectional area of the unobstructed

passageway.

63. (New) 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) 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) The emitter of claim 62 wherein the unobstructed passageway is multiple times wider than

the distance separating the opposing outside andinside electrodes within the chamber.

66. (New) The emitter of claim 62 wherein said outer wall includes an inwardly-facing concave

surface.
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67. (New) The emitter of claim 62 further including 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 conductorexiting a wall of

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

68. (New) The emitter of claim 62 wherein the at least two electrodes includesa first anode electrode
 

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

portions each being parallel to respective opposing cathode electrode portions.

69. (New) The emitter of claim 68 wherein the emitter is operable when connected to a power source

to create nanobubbles of oxygen in water flowing through the oxygenation chamber.
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FLOW-THROUGH OXYGENATOR

 LATED APPLICATIONS

This application is a division of application Ser. No.
10/732,326 fied Dec. 10, 2003, which in turn is a contiona-
tion-in-part of application Ser. No. 10/372,617,filed Feb. 21,
2003, now U.S. Pat. No. 6,689,262, which claims the benefit
of US. Provisional Application No. 60/358,534, filed l'eb.
22,2062, cach ofwhich is herebyfullyincorporated herein by
reference.

 

FIELD OF THE INVENTION

This invention relates to the electrolytic generation of
microbubbles of oxyzenfor increasing the oxygen content of

flowing water, This invention alsorelates to theuse of super-oxygen ted water to enhancethe growth and yield ofplants
The flow-through madel is usefial for oxygenating water for
hydroponic plant culture, drip irrigation and waste watertreatment.

 
  

 

BACKGROUNDGF THE INVENTION

Jany benefits nay be obtained through raising the oxygen
content ofaqueous media. E forts have been madelo achievehighersaturatedor caporsatrated oxygenlevels for applica-
tions such as the improvement of water quality in ponds,
lakes, marshes and reservoirs. the detoxification of contami-
nated water, culturecf fish, shrimp and other aquatic animals
bivlogical culture and hydroponic cullure. For exampk
held in a limited environment such es an aquarium, a bait
bucket or a live hold tank may quickly use up thedissolved
oxygen in the course of normal respiration and are then sub-

| LPO ss, which can lead te death. A stmilar effect
is seenin cell cultures, where the respiring celis would benefit
from higher oxygen content of the inedium. Organicpollut-
ants from agricultural, municipal and industrial facilities
spread thre. e ground and surface wat id adversely
affect life forms. Many pollutants are toxic, carcinogenic or
mutagenic. Decomposition of these pollutants is facilitated

by oxygen,n, bothbbydirect chemical detoxifying reactioi ing microflora.

 

    
  

 
 

   

    

  
     
 

cal oxygen demand RON) and water treatment ts aimed at
decreasing the BO])so as to make more oxygenavailable for
fish aud other life forms.
 

The most comunon method of increasing the oxygen con-
tent ofa medium is by sparging with sir or oxygen. Whilethis
is a simple method, the resulting large bubbles produced

simply break the surface and are discharged into the atmo-sphere. Attempts have heen. made to recucethe size of
bubbles in order to facilitate oxygen tansterbyincr

tolal surface area ofthe oxygen bubbles. U.S. Pat, No
1433 discloses a microbubble generatortize of about 0.10 millimetersto ab

efer. U.S. Pat. No. 6,394,429 (the "429 patent”*)discloses4a
device for producing microbubbies, ranging in size from 0.1

to 100P microns in Gresneler by forcing air into the fluid at highall otifice.
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When the sbjeot of generating bubbles is to oxygenate the

water, either air, with an oxygencontent of about 21%, orpure
oxygenmay beused. The production of oxygen aud hydrogen
bvthe electrolysis ofwateriswell known. A currentisaPiplied.across an anode and a cathode which aré immersed in an

aqueous medium. The current maybe a direct current from a
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battery or an AC/DC converter from a line. Hyd
produced at the cathode and oxygen gas is pro
anode. The reactio: :

 drogea pas is
‘oaduced at the

 

 
HODE: 45,04 40° 40H +

0, +48+407
0 > 4OED + 41

   

  

286 kilojoules of energy
oxypen.

The gasses form bubbles whichriseto the surface of the
fluid and maybe collected. Hither the oxygenor the hydrogen
may be collected for various uses. The “electrolytic water”
surmunding (he anode becomes acidic while the electrolytic

is required to generate one mole of

 
  

  
water surroundingthecathode becomesbasic. Therefore, the
electrodes tend ta fou) or pit and have a limited life in these
corrosive environments.

Many cathodes and anodes are commercially available.
U.S. Pat. No. 5,982,609 discloses cathodes comprising a
metal or metalfic oxide of at least one metal selected fromthe
group consisting of rutheniun, iridium, nickel, iron,
rhodium, rhenium, cot ion, Manganese, tantalum,alt, tungst
molybdenum, lead, titanium, platinum, palladium and
os ides orm. Anodes are formedfromthe same metallic
metals as cathodes. Electrodes may also be formed. from
alloys of the above metals or metals and oxides co-deposited
ona substrate. The cathode and anodes maybe formed on any
convenient support in any desired shapeor size. It is possible
to use the e materials or different materials for both elec-
trodes. The cheice is determined according to the nses. Platt-
num andiron alloys (stainless steel”) are often preterred.
inaterials due to their inherent resistance to the corrosive

electrolytic water. An especially preferred anode disclosedin
US.Pat. No. 4,252,856 comprises vacuum depositediridium
oxide.

Holding ¥
population of animals

  
 

 

   
 

  

 

 

 

 

 ds for live animals generally have a high

which use up the available oxygen
rapidly. Pumps te supply oxygen have high power require-
ments and the neise and bubbling may “farther stress the
animals. The available electrolytic generators likewise have
high power requirements and additionally run at high vol-

apes aad produceacidic and basic water whichare detrinen-tal to live animals. Manyofthe uses of oxygenators, such a
keeping batt or canght fish alive, would benatit trora portable
devices that did not require a source ofhis . The need
remains for quiet, portable, low voltage means io oxygenatewater.

It has also been known that plant roots are healthier when
oxygenated water is applied.It is thoughtthat oxygen inhibits
the prowth ofdeleterious fungi. The water spareed withair as
in the ’429 patent was shown to increase the biomass of
hydeoponically grown cucumbers and tomatoes by about
15%.

The need remains for oxygenator models suitable to be
placed in-line in water distribution devices so as to he apphed
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 nanabubbles of oxyzea in an aqueous inedium, which
bubbles are too small to break the suriace tension ofthe

medium, resulting in a medium supersaturated with oxygen.
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 The electrodes may be ametal or oxide ofat feast one metal

selected from the group consisting of ruthenium, iridium,
nickel, iron, rhodium, rhenhurn, cobalt, tungsten, mang
tantalum, molybdenum, lead, titanium, platinum, paliadifunn
and osmiuni or oxides thereof. The electrodes maybe formed
into opengrids or may be closed surfaces. The most preferred
cathode is a stainless steel mesh. The most preferred mesh is

a {fraction (46)} inch grid. The most preferred anode is
platinum andiridiumoxide ona support. A preferred supportis Gilaniun.

in order to form microbubbles and nanobubbies,the anode
and cathode are separated bya critical distance. The critical

distance ranges front 0.005 inches to 0.140 inches. The pre-
ferred critical distance is from 0.045 to 0.060 inches.

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

 

  
  

 
  

 

  

 

 lo regulate the current andtiming of Controls are provided

electrolysis.
A tlow-through model is provided which may be connected

in-Hne to a watering hose or to a hydroponic circulating
system. The flow-through model can be formed into a tube
wilh Wiangular cross-section. In this model, the anode is
placed toward the outside ofthe tube and the cathode is placed
on the inside, contacting the water flow. Alternatively, the
anodes andcathedes maybe in plates parallel to the longaxis
of the tube, or maybe plates in a water stack. Alternately, the
clectrodes maybe placed ina side tube OT? model out of the
direct How ofwater. Protec re providedto produce stper-
oxygenated water at the desired flow rate and at the desired
power usage. Controls are inserted to activate electrolysis
when water is flowing and deactivate electrolysis at rest.

Ths ivfention tnchud SB methodtto Promote 8g rowth ancl

  
   

  

 
  

  

  
 

 
oneveexample.o (auperonynegenated water. Yhants maybe grown
in hydreponic culture or im soil. The useofthe flow-through
model for drip irrigation of crops and waste water treatment is

losed. 

BRIEP DESCRIPTIONOF THE DRAWTS 

FIG. 1 is the O, emitter of theinvention.
FIG. 2 is an assembled device
FIG. 3 is a diagram ofthe electronic controls ofthe OG.

emitter.
FIG. 4 shows a funnel or py

 

rand vanation of the O,
emitter,

FIG. § shows a multilayer sandwich O, emitter.
FIG. 6 shows the vield of tomato plants watered with

superoxygenated water.

FIG, 7 shows an oxygenation charnber suitable for flow-through applications. FIG. 7A is a cro schon showing
wrangement ofthree plate electtrodes, FIG. 7B is a longitu-
dinal section. showing|the points of connection to the powersouree.

FIG, 8 is 3 graph showingthe oxygenation of waste water.

     
 

DETAILED DESCRIPTION OF THE INVENTION

Definitions

Vor the purpose cf describing the present invention, the
following terms have these meanings:

a
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40
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a a

 
 

“Critical distance”
and cathode at which ev

nanobubbles.

“Critical distance” means the distance separanng the anode

thode at which evolved oxygen forms microbubbies

istance separating the anode
ved oxygen forms microbubbieswa

 

  
 

 

emitter” sacell comprised ofat least one anode
and at least one ‘cathode separatedbythe critical distance.

“Metai” means a metal or an alloy of one or more metals.
“Microbubble” means a bubble with a diameter Jess than

30 microns.
“Nanobubble” means a bubbie with a diameter less than

that necessary to break the surface tension of water.
Nanobubbies remain suspendedin the water, giving the water

au opalescentormilky appearance.“Supersatucated”’s 3 oxypeu at a higher concentration
than nermalcalclate“d oxygen solubility at a particular tem-
perature andpressure.

“Superoxygenated water” means water with an oxygen
content at feast 120% of that calculated to be saturated at a
temperature.

“Water” means any aqueous mediumwith resistance le:
than one ohmper square centimeter,that is, amedinuim that can
support the electrolysis ofwater. In general, the lower limit of
resistance for a mediumthat can support electrolysis is water

sonluining more Chun 2000 ppm (otal dissolved solids.
The present invention produces microbubbles and

nanobubbies 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 cxplaied in more detail in the
followiag examples, G, forms bubbles which are toosinalf to
break the surface tension of the fhiid. These bubbles remain

suspeaded indetinitely in the fhnid and, when allowed to buiid
up, make the Huid opalescent or milky. Only alter several
hours do the bubbles begin to coalesce on the sides of the

container and the waterclears. During that time, the water issupersaturated with oxygen. In contr the H, formed
readily coalesces into larger bubbles which are discharged
into the atmosphere, as can be seen by bubble formationat the
cathode

Thefirst objectiveofthis iavention was to make an oxygen
enutter with low power demands, lowvoltage and low current
for use with live animals. For that reason, a small button
emitter was devised. | he anode and cathode were set at vary~

ing distances. It was found that elect ‘olysis took place at veryri dist 3 before a renloccurred. Surpris-
ingly, at slightly larger distances,the water became milky and
no bubbbies 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 bubblesalt the anode. Therefore, the critical
distance microbubble and nanobubbie formation was
determined to be between 0.005 inches and @.140 inches.

 

 
 

  

  

   

  
  

 

 
 

 

  

 
  
 

  

 
   

 
 

   

EXAMPLE1

Oxygen Enutter

 As shown in 1G. 1, the oxygen evolving anode f selected
as the most efficient is an tridium ox ted single sided
sheet ofplatinum on a support of Uilanium (Etech, Fairport
Harbor, Ohio). The cathode 2 is a (fraction (46)} inch mesh

(siz 8 mesh) marine stainless steel sores. The anode and
cathodeare separated by a non-conducting spacer 3 c
ing a gap 4 for the passage of vas and mixing of anodic and
cathodic water and connected to a power source through a
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connection point $. PIG. 2 shows a plan view ofthe assembled
device. The ©, emitter 6 with the anode connecting wire 7 and
theealhode connecting wire 8 ts contained in an caclosure 9,

connected to the battery compartment 10. The spacer thick-ness is critical as it sets the critical distance. ft must be of

sufficient thickness to prevent arcing ofthe current, but thin
enough to separate the electrodes by no more than 0.140
inches. Above that thickness, the power needs are highcr and
the oxygen bubbles formed al higher voltage will coalesee
and escape the Suid. Preferably. spaceris from
6.075 inches thick, At the lower limits, the emitter tends to
foul more quickly. Most preferably, the spacer is about 0.050
inches thick. The spacer may be any nonconductive material
such as nylon, fiberglass, Teflea®, polymer or other plasti
Because ofthe criticality ofthe space distance, it is preferable
to have a non-ec:mpressible spacer. It was found that Buna.
with a durometer measure of 60 was not acceptable due to
decomposition. Viton, a common Suoroelastomer, has
durometer measure of90 and was foundtehoid its shape well.

  
 

  
 

  

  ic.
  

 
  
 

In operation, a smail deviice with an O, emitter 1in diameter was drivenby444 bulleries. Thecritical dis
was held ar 0.056 inches with a Viton spac
water becaine saturated in seven minutes. This siz

for raising oxygen levels in an aquarium or bait bucket.

  

 
 

 

itis convenient te 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

yperalure of the solution changes. theresisiance ofthe
stor changes, which causes au off toe of a certata
n. fn cool water, the duration is longer so in a given

volume, the emitter generates less oxygen. Whenthe water is
warmer and therefore hold less oxygen, the duration of off
time is shorter, Thus the device is scl-controlicd to usc power
most economically. PIG. 3 shows a block diagram of a timer
control with anade 1, cathode 2, thermistor temperature sen-
sor 3, timer control circuit 4 and wire from a direct current

power source 5

 
 

 
  

  

  
 

 

EXAMPLE 2

Measurement of O, Bubbles

Attempts were made to measure the diameter ofthe G,
bubbles emitted by dae device of Example 1. In the case of
particles other thang: ;, measurements can easily be made
byscamming, electron microscopy, but gasses do not survive

v. Large bubble may be measured by pore

exclusion, for example, whichis also not feasible when mea-black and white digital, high contrast,
backlit pbhotogeaphoftreated water with a millimeter scale
reference was shot of water produced by the emitter of

ample 1. About 125 bubbles were seen in the area selected
nement, Seven bubbles ranging from the small

clearly scen to the largest were measured, The arca wasenlarged, giving a scale nuitiplier of 0.029412
Recorded bubble diameters al scale were G.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 rouluplier, the assumed ©, bubbles were found to range
from 4.7 9 15 micronsin diameter, This test was Limitedby
the resolution of the camera and smaller bubbles in the

nanemeter range could not beresolved,It is knownthat whitelight cannot resolve features e nanometer size ran: Q
monochromatatic laser light may give resolution sensitive
enough to measure smaller bubbles. Efforts continue to
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increase the sitivity of measurement so that sub-micron
diameter bubbles can be measured.

EXAMPLE3

 

Crher Madels of Oxygen I rnitier

Depending on the volume of fluid to be oxygenated, the
oxygen emitter of this invention may be shaped asa circle,
rectangle, cone or other model. One ormore may beset ina
substrate that may he metal, glass, plastic or other material.
The substrateis not critical as long as the ccurremtis isolated to
the electrodes by the nonconductor spacer material ofa thick-
ness from 0,005 to 0.075 inches, preferably 0.050 inches. [t
has been noticed that the flow of water seems to be at the

periphery ofthe emitter, while the evolved visible bubbles
(H,} arise at the center of the emitter. ‘Vheretore, a funmel or
pyTamidal shaped emiiler was constructed to treal larger vol-
umes of fluid. FIG. 4isa cross sectional dagrani of such an

emitter. The anode1 is formed as anopen grid separatedfroma marive grade stainless steel screen cathade 2 bythe critical
distance by spacer 3 aroundthe periphery ofthe emitterand at

the apex. ‘This flow “prouahembodimentis suitabic fortreai-ing largevolumes of water rapidly.The size may he varied 4as required, A round emitter for
oxygenating a hait bucker maybe about 2 inchesin diarneter,
while a 3-inch diameter emitter is adeqnate for oxygenating a

10 to 40 gallon tank. ‘ithe live well of a fishing boat will
generally bold 40 ic 80 gallons of water and require 2 4-ineh

meter emitter. It is withie 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 ofthis
invention to vary the model to provide for low voltage and
amperage in cases where the need for oxygen is moderateand
tong lasting or conversely, wo supersalurate water very quickly
at higher valtage and amperage. In the special dimensions of
the present invention, it has been found that a 6 volt battery
supplying a current as low as 40 milliamperes is sufficient to
gencratc oxygen. Such a modetis especially useful with live
plants or animals, while it is more convenient for industrial
use to use a higher voltage and current. Table I shows a
number of models suitableto various uses.

  

   

 
 

 

  

 

 
     

 
 

  
 

 

 
  

  
  

TABLET

  
its¥ Amps Ma:

 
 

 

 

Ag
28.80
30.00 

EXAMPLE4

Multilayer Sandwich GO. Emitter
 

An ©, emitter w ade in a multilayer sandwich embodi-
mot. (FTG. 5) An ium oxide coated platinumanode 1 was

formedinto a grid to allow good water Rowandsandwiched
between twostainless steel screen cathodes 2. Spacing was
held at the critical distance by nylon spacers 3. The embodi-
ment ifustrated is held in a cassette 4 which is secured. by
nylon bolt 5 with a nylon washer 6. ‘Lhe dunensions selectedwere:
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0.04 k
a.
 Q.035 ine thick

0.053 inches thick
C045 inc 

for an overall emitter thickness of 0.231 inches thick inches.

ifa more powerti! enittter is desired, itis within the scope
of this invention to repeat the sequence of stacking. For
exunople, ap embodiment may cusily be constructed wilh this

cathode, spacer, anode, spacer,
, spacer, cathode, spacer, anode, s ,

number oflayers in the sandwichis limited only bythe power
requirements acceptable for an application.

  

catho

 

EXAMPLE 5

Effect of Superoxygenated Water on the Growth of
Planis

His known that oxygen is important for the growth of
, nts evolve oxygen. during photosyn

8h o have a requirement for oxygen for respirati
Oxygenis evolved in the leaves of the plants, while often the
roots are in a hypoxic environment without enough oxygento
support optimumrespiration, which can be reflected in
than optimum growth and nutnent utilization. Hydropo
cally grown plants are particularly susceptible to op
deficitinthe reot system. U.S. Pat. No. 5,887,383 dese
liguid supply pump onit for hydroponic cultures whichattain
oxygen enrichment by sparging with air. Such a methodhas
high energy requirements and is noisy. Furthermore, while
suitableforself-contained hydroponicculture, the apparatis
is not usable for field irrigation. Tn a report available on the

weh, it was shownthat hydroponically 8grown cucumbers andtomatoes supplicd with water oxygenated with « device simi-Jar Lo Ukat describedin the429 patent had increased biomass
of about 12%and 17% respectively. It should be noted that
whensparged withair, the water may becomesaturated with
oxygen, but it is unlikely that the water is superoxygenated.

  

 
  

  

    
   

A. Superoxygenated Water ia Hydropome Culture.
Two smail hydroponic systems were set up to grow two

tomato plants. Circulation protocols were identical except
that the gallon water reservoir for the Control plant was
eroated with and aquarium bubbler and that for the ‘lest plant
was oxygenated witha five-inch sirip emitter for two.minutes
prior to pumping. The cycle was set at four minutes of pump-
ing, followed by four minutes of rest. The contral water had
anoxvgen content o is, i

 
  
 

 
 
 
 
 bout 97%to 103%saturation, th

was saturated withoxygen. The test water hadcontent of about 153%to 165%saturation, that is,
supersaturaled., The test plant was at least four times the

volume of the contre! plant and 6began lo show what looked
itthe fertilizer forthe Test plant

was reduced by half, ince the plants were not exposed ta
natural light but to continous artificial light in an. indoor
environment with tural means offerulization (wind
and/or insects), iment was discontinued after three
inooths. At that time, the Test plant but not the Control plant
had blossomed.

 

 
 

  

 
 

  
 

 

   

13. Superoxygenated Water in Field Culture.
A pilot study was designedto ascertain that plants outside

the hydroponic culture facility would benefit fromthe appli-
 

 a

20

40

A

a en

 se water treated with the

as the oxygen carrier, Since water so
urated, it is an excellent carrier of oxygen.

‘Tornato seeds (Burpee “Big Boy”) were planted iu cne-
inch diameter peat and dirt plugs encased in cheese cloth and

ced in a tray tn a southwest window. Controls were
watered once a day with tap waterControl”) or oxygenated
water (Test”). Both Contrais and Test sprouted at one week.
Afior five weeks, the Test plants were an average of 11 inches
tall while the Controls were an average ofnine inches tall At
this time, May 10, whenthe threat offrost in Minnesota was
minimal, the plants were transplanted to 13 inch diameter
pots with drainage holies. Four inches oftop soil was added to
each pot, topped off with four inches of Scott’s Potting Soil.

e pots were placed outside in a suuny area 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 by use of
the emitter of Example | nin for one-halfhourina five-gallon.
container of water. Previous experiments showedthat water
thus treated had an oxygen conteat from 160% ta 260%
saturation. The Test plants flowered on June 4, while the
Contro{s did not flower until June 18. Por both groups, every

plant in the group Grst had flowers on the sarge day. AW plants
were fertilized on July 2 and a soaker hose provided because
the plants were nowso big that watering by hand was difficult.
Thesoaker hose was ran for one halfto one hour each morn-

ing, depending on the weather, to a point at whichthe 3
saturated with water. Onc half hourafter the soaker hose was

turned off, about 750 mi of superoxygenated water was

applied to each of the Test plants.
The Test plants were bustier than the Controlsalthoughthe

heights were similar. Ai this Gime, there were cighi C

plants and seven Test plants becauseone of the Test pbroke 3 eraged about
17 primary branches from the vine stem, while the control
plants averaged about 13 primary branches from the vine
stem. As the tomatocs matured, cach was weighed on a
kitchen scale at harvest. The vield historyis shown in Table 1.

cation of decided tc
emitter o 
 
  

 
  

   
   

    

 

 

 
 

 

  
 

 

TABLEi

not weighed6435 15620
 

The total yield for the eight Control plants was 15620
as or 1952 grams of tymutocsper plant.

Thetotal yield for the seven Test plaatswas 24385 grams or
3484 grams of tomatoes per plant, an increase in yield of
about 79%over the Control plants.

FIG. 6 shows the cumulative total as p mst time.
Not onlydidthe Test plants blossomandbear fruit varlier, but
that the Control plants never caught up to the test plants in the
short Minnesota growing season, It should be noted that the
experiment was terminated because of predicted frost. All
fruits, both green and red, were harvested and weighed at that
point.
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EXAMPLE6 continuous application of oxygeo than did the tomato plants
fExample 5, which were given superoxygenated water only

Mow-Threugh Timitter for Agricultural Use ea day.

io orderto.apply the findings of example 5 agricuitural 3 EXAMPLE 7
uses, al emitter than can oxygenate running water efficiently
was developed. In FIG. 7(A), the oxvgenation chamber is Treatment of Waste Water
comprisedofthree anodes 1 andcathodes 2. of appropriate
size to fit inside a tube or hose and separated bythe critical Waste water, with a high organic content, has a high BOD,
distance ure placed within a tube or bose 3 af 120° angies to 16 due to the bacteria] Nora, It is desirable to raise the oxygen
each other. The anodes and cathodes are positioned with content of the waste water in order to cause the Hora to  
stabilizing hardware 4. The stabilizing hardware, which can flocculate. However,it is very difficult to effectively oxygen-
be any configuration snch as 3 screw, rod or washer, is pref- ate such water. Usinga4i able I} witha 12 volt
erably formed fromstainiess steel. FIG. 7(B) shows a plan hattery. four liters of waste water in a five gallon pail were
viewofthe oxygenation chamber with stabilizing hardware 4 oxygenated. As shown in FIC. 8, dissolved oxygen went
serving as a connector to the power source and stabilizing from 0.5 mg/l to 10.8 mg/i in nine minutes.

 

  
    

 a
    

  
 

 
   

  

hardware5 serving as a connector to the power source. The Those skilled in theart will readily comprehenpd that varia-
active area is shownat 6. tions, modifications and additions mayin the embodir S

‘this invention is not limited to the design selected tor this described herein may be made: Therefore, such variations,
embodiment. Those skilled in the art can readilyfabricate any 20 modifications and additions are within the scope ofthe

f the euutters shown io FIG. 4 or §, or cau design other appended claims.Otdane that will oxy.genate flowing water. One useful The invention claimedis:
embodimentis the “I”? model, wherein the emitter mnit is set tA methodfor ircating waste water comprising;
in a side arm. The emitted bubbles are swept inte the water providing a Dow-through oxygenator conrprising an cnail-
flow. The unit is detachabie for easyservicing, Table NI shows 25 tec for electrolytic generation of suicrububbles of oxy-

 
 

several modefs of flow through emiilers. The voltage and gen comprising an anode separatedata critical distance
tant and the current varied. The Dis- troma cathede and a power s electrical com-

ith each other, flowrates were held co 

  solved oxygen (DO) from the source was 7.1 me/liter The munication w
starting temperature was 12.2° C. but the tlewimg water placingg ihe emitter within a conduit, and
cooled slightly to Pt or 115° C. Without undue experimen- 30 passing waste water throughthe condui
faliun, anyone may casily sclect the embodiment that besi 2. An emiticr Lor cloetroly tic generation ofmivrobubbles ofx
   

 
suits desired characteristics from Table 10 or designed with
the teachings of Table ITI.

ygen in an aquecus medium compasing: an anode sepa-
ed at a critical distance from a cathode, a nonconductive 

TABLE Hi

 
 
 

 
 

   
CURRENT,

VOLTAGE AM
FLOWR.

GAL‘MINU
 

  

  

ihe tollowing plants will be tested tor response to super- spacer maintaining the separation ofthe anode and cathade,
oxygenated water: grape vines, lettuce, and radishes in three the nonconductive spacer having a spacer thickness between
different climate zones. the operators for these facilities 0.005to 0.050inches suchthatthe critical distance is less than
he supplied with units tordrip irrig 0.060 inches and a power source ail in electrical communi-
 

 lechnique wherein water is pumped ihrough a nineoorhose cation with each other, whereinthe critical distance results in
wilh perforationsat the site of cach plant to be irrigated. The the formation of oxygen bubbles having a bubble diameter
conduit may be underground or above ground. Since the jess than 0.0006inches, said oxygen bubbles being incapable

 water is applied directlyto the plant rather than wetting the
entire held, this technique is especially useful in arid climates

v for plants requiring highfertilizer epphications.
the superoxyeenated water will be applied bydrip irriga-

tion per the usual protocol for the respective plants. Growth
and yield will be comparedto the sameplants given only the KO
usual irrigation water. Pest contro! andfertilization will be the

of breading the surface tension ofthe
that said aqueous medium is supe

aqueous medium such
tarated with oxygen.

A  

   
 

3. The emitter ofc metal ora
ctallic oxide or a combination of a metal and a metallic

oxide.

 

 
4, The emitter of claim 2. wherein the anode is platinum

 

same between test and control plants, except that the opera- and iridiumoxide on a support
tors of the experiments will be cautioned to be aware of the §. Vhe emitter of claim 2, wherein the cathodeis a metal or
possibility of fertilizer burn in the test plants and to adjust metallic oxide or a combination of a metal and a metallic
their protocols accordingly. as Oxide,

It is expected that the su peroxypenated plants with drip 6. The emitter of claim 2, wherein the critical distanceisirigution will showmore improved performance with more G.005 to 0.069 inches
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i i2het

7. The emitter of claim 2, comprising a plurality of anodes WO. A supersaturated aqueous product formed with the
separated at the critical distance from a plurality of cathodes. emitter ofclaim2, the supersaturated aqueous product having

8.A method for oxygenating a non-native habitat for tem- an approximatcly neutral pH.

poranly kee PINs aque animals, COMPTISTDE: . Hi. The emitter of claim 2, further comprising a timer
insertingthe emitter of claim 2 into the aqueous medium, 3 control

the non-native habitat comprising an aquarium, a bait . . . . .
bucket ora live well 12. The emitter of claim 2, wherein the anode and cathade. : . ae lie Ke appari ie + emitter assumes a funnel or pvrae

9. A method for lowering the hiologic oxygen demand of are at ranged such that the emitter assumes a funnel or pyra
polluted water comprising: midal shaped emitter.

passing (he polluted water through a vessel contumtng the 16
emitter of claim 2. ¥ oe # oF &
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CERTIFICATE OF CORRECTION

PATENT NO. > 7,670,495 B2 Page lof 1
APPLICATION NO. + 124023431

DATED : March 2, 2010
INVENTOR(S) : Senkiw

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 33:

Delete “breading” and insert --breaking--.

Signed and Sealed this

First Day of Ime, 2010

wd OD. Cspes
L APPOS

Directorofthe Unite Yatent and Trademark Cifice
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G7) ABSTRACT

An oxygen emitter which is an electrolytic cell is disclosed.
Wher the anode and cathode are separated bya critical dis-
tance, verv small microbubbles and nanobubbies of oxygen

crated, Tk small oxygen bubbles remain in
suspension, forming a solution supersaturated in oxygen. A
flow-through model for oxygenating, flowing, water is dis-
closed. The use of supersaturated water for enhancing the
growth ofplants is disclosed. Methods tor applying super-
saturated water to plants manually, by drip irigation or in
hydroponic culture are described. The ireatment of waste

ater by raising the dissolved oxygen with the use of an
oxygen emitter is disclased.
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FLOW-THROUGH OXYGENATOR

 LATED APPLIC: TIONS

ion is a continuation-in-part of U.S. patent
application Ser. No. 10/372,017, filed on Feb. 21, 2003, now
LS. Pat. No. 6,689,262, issued Feb. 10, 2004. which claims
priority to U.S. Provisional Patent Application No. 60/358,
534, filed Feb. 22, 2002.

  
  

  

 > OF THE INVENTION

This invention relates to the electrolytic
anicrobubbles ofoxygen for increasing the oxygen content a
flowing water. This invention also relates to the nse of spper-
oxygenated water to enhancethe growth and yield ofpiants
The fow-through model is useful for oxygenaling water for
livdroponic plant culture, drip irrigation and waste watertreatment.

 
generation at’

£

 
 

 
 

BACKGROUNDOF THE INVENTION

Manybenefits may be obtained throughraising the oxygen
content of aqueous media. E-fforts have been made to achieve
higher saturated or supersaturated oxygen levels for appliica-
tions such as the improvement of water quahty im ponds,
jakes, marshes and reservoirs. the detoxification ofcontami-

nated water, cultureoffish, shrimp and other aquatic an:imals
biological culture and hydroponic culture. Por example,
held in a limited environment such as an aquarium, a hait
bicket or a live hold tank may quickly use wp the dissolved
oxygen in the course of normal respiration and are then sub-
jectito sxic sless, Which can lead to death. A similar effect
is seen in cell cultures, where the respiring cells would benefit
froin higher oxygen content of the medium. Organic pollut-
ants from agricultural, municipal and industrial facilities
spread through the ground andsurluce water and adversely
alleci life fonns. Many pollulanis are toxic, carcinogenic or

mutagenic. Decomposition ofthese oni is facilitated

 
 

   
 

 
 

 
  

 

 

 
 

 

 

dating the growth of detoxi
ted wateris described as having an incre:

hand |(BOD) and water ircatinent ts aimed atyas fo make more oxygenavailable forfish andi other life forms.
The most common methodof ine!

ient ofa mediuin is bysparging with
is a simple method, the resuling large bubbles produced

 
 

 

  

 simply break: the surface and are discharged into the atmo-
sphere. Atdlempis have been made fo reduce the size of the  

bubbles in order to facilitate oxygentransfer byincreasing the
total surface area ofthe oxygen bubbles. U.S. Pat. No. 5,534,
143 disclases a microbubble generator that achieves a bubble
size of aboul.0.10 millimeters to about 3 millimeters ia diam

celer, ULS. Pat. No. 6,394,429 (the *429 pateni”) discloses a
device for producing inicrobubbies, ranging in size from 0.1
to 100 micronsindiameter, by forcing airinto the fnid at high
pressure through a small orifice.

Whenthe object of generating bubbles is to oxygenate the
water, either air, with an oxygen content ofabout 21%

oxy maybe used. The producti of oxygen and hy
bythe clectrolysis ofwateris well known. A current ts applied
across an anode and a cathode which are immersed in an

aqueous medium. The current may be a direct current from a
battery or an AC/DCconverter froma line. rogen gas i
produced at the cathode and oxygen gas is producedat the
anode. The reactionsare:
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AY THE CATHODE:
AT THE ANODE
NIT REACTION:  

— 40H + 2H,
O5+4H! + 4o7

1,0 -» AGH" + 4H* + 2
  

4
28oeSE

271, +O,

286 kilojoules
oxygen.

The gasses form bubhles which rise to the surface of the
fluid and maybe collected. Either the oxygen orthe hydrogen
may be coHected for various uses. The “electrolytic water”
surrounding the anode becomes acidic while the electrolytic
water surrounding the cathode becomesbasic. Therefore, the
electrodes tend to foul or pit and have a limited life in these
corrosive environments.

Many cathodes and anodes are commercially available.
US. Pat. No. 5,982,609 discloses cathodes comprising a
etal or metallic oxideofat least one metal selected fromthe

group consisting of mithentua, iridium, nickel, tron,
rhodinm, rhemnim. cohalt, mngsten, manganese, tantalum,
molybdenum, lead, titantum, platinum, palladium and
oe nr. Anodes are formed fromthe same metallic oxides or

ractals as cathodes -EYectrodes may also be formed fromalloys of the above is or metals and oxides co-deposited
ona substrate. The cathe and axodesmay be formedon any
convenient support in any desired shape orsize. It is possible

ofenergyis required to generate one mole of

 

  
   

 
 

 

   
 

   
 

 
 to use the same materials or different materials for both elec-

trodes. The choice is determined according to the uses. Plat
 

num and iron alloys (“stainless stee?”) are often preferred
materials due. to their inherent resistance to the corrosive

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

Holding 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 voli-
ages and produce acidic and basic water which are detrimen-
tal to live animals, Many of the uses of oxygenators, such as
keeping bait or caught fish alive, would benefit from portable
devices that did not require a source ofhigh power. The need
remains for quicl, portable, low voliuge means to oxygenalewater.

It has also been known that plant roots are healthier when
oxygenated water is applied.It is thought that oxygen inhibits
the growth ofdeleterious fungi. Phe walersparged with air as
in the "429 patent was shown to increase the biomass of

droponicaily grown cucumbers and tomatoes by about
15%,

The need remains for oxygenator models suitable. to be

placediin-line in water distribution devices so as to be applied
to ficld as well as hydroponic culture.
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SUMMARY OF THE INVENTION 

This invention provides an oxygen emitter which is an
electrolytic cell which generates very smal! microbubbles
and nancbubbles of oxygen in an aqueous medium, which
bubbies are too smali to break ihe surface iensien of the

inedium, resulting in a medium supersaturated with oxygen.
Theelectrodes maybe a metal or oxide ofat least one metal

selected from the group consisting ef ruthentum, iridium,
nickel, iron, rhodrum, rhenium, cobalt, tungsten, manganese,
tantalum, molybdenum,lead, titanhim, platinum, palladium
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and ostutumor oxides thereof. The electrodes may be formed

into oper erids ormay be.closed surfaces. The most preferredst preferred
ode is plati

iridanoxide on asupspovtA. pretferred supportistitanium.
thorder to ferm microbubbles and nancbubbies, the anode

and cathode are separated bya critical distance. The critical
distance ranges from 0.005 inches to 0,140 inches. The pre-
ferred critical distanceis from 0.045 to 0.060 inches.

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

Controls are provided lu regulate the current aud Gniing of
electrolysis.

A flow-through model is provided which may be connected
in-line to a waterinz hose or to a hydroponic circulating
system. The flow-through model can be formed into a tube
wilh tnangular cross-section. In this model, the anode is
placed toward the outside ofthe tube and the catbodeis placed
on the inside, contacting the water flow. Alternatively, the
anodes and cathedes maybe in plates parallel to the long axis
ofthe tube, or maybe plat $ Ina wafer stack. Altemately, the
electrodes maybe placedina side tube CT? model out of the
direct flow ofwater. Protocols are provided te producesuper-
oxygenated water at the desired flow rate and at the desired
power usage. Controls are inserted te activate clectrolvsis
when water ts flowing and deactivate electrolysis at rest.

 

  
  

  
    

 
 

  
 

 

 

 

 
 

 

 
 vention includes a method to promote growth and

inerease yield of plents by application of superoxygenated
water. The water treated with the emitter of this inveutionis

one example of superoxygenated water. Plants may be grown
in ivdroponic culmre or isoil. The use of the flow-through
model for drip irrigation of crops and waste water treatmentis

  
 

 

DESCRIPTION OF THE DRAWINGS

FIG. 14 is a plan viewof an O, emitter ofthe invention
Pity. 113 18 a section viewofthe ©, emitter of IG. 1A taken

al line 1B-1B of FIG. 1A.

FIG. 2A is aplan view ofan assembled G, emiliing device.
 FIG.2B is a perspective view ofthe assent!

device of PIG. 24.

VIG. 3 is a diag
emitter.

FIG. 4
eniitter

FIG. 5 shows a multilayer sandwich O, euiitter.
FIG. 6 showsthe vield

superoxygenated water.
FIG, 7A is a cross section showing arrangement of three

plate electrodes.
FIG. 7B is a longitudinal section showing the points of

connection to the power source.
‘YG. 8 1s a graph showing the oxvee

OZ eniitting 

 
m ofthe electronic controls of the O,

  ows a funnel or pyramid variation of the O.

  
watered. with 

of tomate plants 
enation of waste water.

DIVPARLEDD DESCRIPTION OTT EO INVENTION

Definitions:

Vor the purpose cf describing the present invention, the
following terms have these meanings:

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

nanobubbles.

“Critical distance” means the distance separaung the anode

thode at which evolved oxygen forms microbubbies

 
 

 
 

  
 

 

emitter” sacell comprised ofat least one. anode
and at least one ‘cathode separatedbythe critical distance.

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

30 microns.
“Nanobubble” means a bubbie with a diameter less than

that necessary to break the surface tension of water.
Nanobubbies remain suspendedin the water, giving the water

au opalescentorimilky appearance.“Supersatucated”s 3 oxygen at a higher concentration
than nermalcalclate“d oxygen solubility at a particular tem-
perature andpressure.

“Superoxygenated water”
content at feast 120% of that calculated to be saturat
temperature.

“Water” means any aqueous mediumwith resistance le:
than one ohmper square centimeter, that is, amedinui that can
support the electrolysis ofwater. In general, the lower limit of
resistance for a mediumthat can support electrolysis is water

sonluining more Chun 2000 ppm (otal dissolved solids.
The present invention produces microbubbles and

nanobubbies of oxygen via the electrolysis of water. As
molecular oxypen radical (atomic weight 8) is produced, it
reacts to form moiecular oxygen, ©. In the special dimten-
sions of the invention, as cxplaied im more detail in the
followiag examples, G, forms bubbles which are toosinalf to
break the surface tension of the fhiid. These bubbles remain

suspeaded indefinitely in the thd and, when allowed to buiid
up, make the Huid opalescent or milky. Only alter several
hours do the bubbles begin to coalesce on the sides of the

container and the waterclears. During that time, the water issupersaturated with oxygen. In contr the H, formed
readily coalesces into larger bubbles which are discharged
into the atmosphere, as can be seen by bubble formationat the
cathode.

Thefirst objectiveofthis invention was to make an oxygen
enutter with low power demands, lowvoltage and low current
for use with live animals. For that reason, a small button
emitter was devised."| he anode and cathode were set at vary~

ing distances twwas8 found that elect ‘olysis took place at veryi renl occurred. Surpris-
ingly, at slightlyilarger1 distances, the water became milky and
no bubbies 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 al the anode. Therefore, the critical
distance microbubble and nanobubbie formation was
determined to be between 0.005 inches and @.140 inches.
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EXAMPLE1

Oxygen Enitter

 As shown in PIGS. 1A. 1B, 24 and 273, the oxygen evolv-
anode £ selected as the most efficient is an iridium oxide

coated single sidedsheet ofplaunumon a support of tiianium
(Eltech, Fairport Harbor, Ohio). The cathode 2 is a [fraction
Yie}} inch mesh (size 8 mesh) marinestainless steel screen.

The anode and cathadeare separated by a non-candncting
spacer 3 containing a gap 4 for the passage of gas and mixing
ofanodic and cathodic water and connected to a power source
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 through a connection paint 5. FIG. ZA shows a plan view of
the assembled device. The O.sub.2 emitter 6 with the anode

connecting wire 7 and the cathode connecting wire 8iscon-
tained in an enclosure Y, connected to the battery compart-
ment 16, The spacerthickness is critical as it. sets the critical

distance.Itmust be of sufficient thickness to prevent arcing of
the current, but thin enough to separate the electrodes by no
more than 0.140 inches. Above that thickness, the power
needs are higher and the oxygen bubbles formed at higher

vollage will coalesce and escape the Nuid. Preferably, the
spacer is from0.005 to 0.075inchesthick. Atthe lower limits,
the emitter tends to foul more quickly. Most preferabiy, the
spacer is about 0.050 inches thick. The spacer may be any
nonconductive material such as nylon, fiberglass, Teflon-
-RIM yvmeror other plastic. Because ofthe eriticahty of
the space distance,itis preferable to have a nou-compressible
spacer. It was found that Buna, with a durometer measure of
60 was not acceptable due ta decomposition. Viton, a corm-
mon fluoroelastomer, has a durometer measure of 90 and was
found to held its shape well.

Tn operation, a swall device with an O,emitter 1.485 inches
in diameter was driven by 4AAbatteries. Thecritical distance
washeld at 0.056 inches with a Viton spacer. Vive gallons af
water became salurated in seven minules. This size is suitable

for raising oxygen levels in an aquariumor bait bucket.
itis convenient to attacha control circuil which cumrprises

a timer that is thermostatically controlled by a temperature
sensor which determines the offtime for the cathode. When
the temperature ofthe solution changes, the resistance ofthe
thermistor changes, which causes an off time of a cerlain
duration. In cool water, the duration is longer so in a given
vohume, the emitter generates less oxygen. Whenthe water is
warmer and therefore hold less oxygen, the duration ofoff

time is shorter. Thus the device is self-contrclled to use power
most cconomically. FIG. 3 showsa block diagram ofa timior
vontrol with anode1, cathode 2, thermistor lemperalure scn-
sor 3, timer control circuit 4 and wire froma direct current
power source 5

  
  

  

 

  

 
 
 

 

 

  

 

 
 

  

  
 

 
   

  

 

 AMPLE2 

Measurement of O, Bubbles

Ailempls were made to measure the diameter of ihe O,
bubbles emitted by the device of Example J. fn the case of
particles other than gasses, measurements can easily be made

by scanning electron suiCroscopy, but gasses do not survive
electron microscopy. Large bibble mayy be measured |by pore
exclusion, for example, which is also not feasible when mea-
suring a gus bubble. A black and wine digital, igh coxirast,
backlit photograph oftreated water with a millimeter scale
reference was shot of water produced by the emitter of
Example 1. About bubbles were seen in the area selected
for measurement. Seven. bubbles ragging from the smallest
clearly seen to the largest were measured. The areca was
enlarged, giving a scale ouultiplier of 0.029412

Recorded bubbic diameters al scale were G.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 te be hydrogen bubbles. When multiplied by the
scale ruluplier, the assumed ©, bubbles were found to range
from 4.7 wo 15 micronsin diameter, This test was limitedby
the resolution of the camera and smaller bubbles in the
nanemeter range could not be resolved,It is knownthat white

light cannot resolve features in the nanometer size ran a
monochromatatic laser light may give resolution sensitive
enough to measure smaller bubbles. Efforts continue to
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increase the sitivity of measurement so that sub-micron
diameter bubbles can be measured.

EXAMPLE3

 

Crher Models of OxygenI rnitier

Depending on the volume of fluid to be oxygenated, the
oxygen emitter of this invention may be shaped asa circle,
rectangle, cone or other model. One ormore may beset ina
substrate that may he metal, glass, plastic or other material.
The substrateis not critical as long as the ccurremtis isolated to
the electroddes by the nonconductor spacer material ofa thick-
ness from 0,005 to 0.075 inches, preferably 0.050 inches. [t
has been noticed that the flow of water seems to be at the

periphery ofthe emitter, while the evaived visible bubbles
(H,} arise at the center of the emitter. ‘Vheretore, a funnel or
pyramidal shaped emiiler was constructed to treal larger vel-

mes of fluid. FIG. 4isa cross sectional dagrani of such an

emitter. The anode1 is formed as anopen grid separated froma marive grade stainless steel screen cathade 2 bythe critical
distance by spacer 3 aroundthe periphery ofthe emitterand at

the apex. ‘This flow “prouahembodimenting large volumes of water rapidly.
The size may he varied 4as required, A round emitter for

oxygenating a bait bucket maybe about 2 inches in diameter,
while a 3-inch diameter emitter is adeqnate for oxygenating a

10 to 40 gallon tank. ‘the live well of a fishing boat will
generally bold 40 10 80 gallons of water and require 2 4-ineh

eter eruitter. It is withie the scope of this invention to
construct larger emitters or to use several in a series to oxy-
genaie larger volumes. It is also within the scope of
invention to vary the model to provide for low vo
aniperage in cases where theneed for oxygen is moderate and
tong lasting or conversely, wo supersalurate water very quickly
at higher valtage and amperage. In the special dimensions of
the present invention, it has been found that a 6 volt battery
supplying a current as lowas 40 milliamperes is sufficient to
gencratc oxygen. Such a model is especially usefiil with live
plants or animals, while it is more convenient for industria.
use to use a higher voltage and current. Table I shows a
number of models suitableto various uses.
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TABLET

  
its¥ Amps Ma:
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28.80
30.00

24 1.290  
EXAMPLE4

Multilayer Sandwich GO. Emitter
 

An ©, emitter w ade in a multilayer sandwich embodi-
mot. (FTG. 5) An ium oxide coated platinumanode 1 was

formedinto a grid to allow good water Rowandsandwiched
between twostainless steel screen cathodes 2. Spacing was
held at the critical distance by nylon spacers 3. The embodi-
ment ifustrated is held in a cassette 4 whichis secured. by

nylon bolt 5 with a nylon washer6. ‘The dimensions selec tedwere:
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 anode end

3 inches chickRy. 
 

spacer
hode screen,

 inchessch te

ifa more powerti! enittter is desired, itis within the scope
of this invention to repeat the sequence of stacking. For
exunople, ap embodiment may cusily be constructed wilh this

cathode, spacer, anode, spacer,
, spacer, cathode, spacer, anode, s ,

number oflayers in the sandwichis limited only bythe power
requirements acceptable for an application,

catho

 

EXAMPLE 5

Effect of Superoxygenated Water on the Growth of
Planis

His known that oxygen is important for the growth of
, nts evolve oxygen. during photosyn

8h o have a requirement for oxygen for respirati
Oxygenis evolved in the leaves of the plants, while often the
roots are in a hypoxic environment without enough oxygento
support optimumrespiration, which can be reflected in
than optimum growth and nutnent utilization. Hydropo
cally grown plants are particularly susceptible to op
deficitinthe reot system. U.S. Pat. No. 5,887,383 dese
liguid supply pump onit for hydroponic cultures whichattain
oxygen enrichment by sparging with air. Such a methodhas
high energy requirements and is nuisy. Furthermore, while
suitableforself-contained hydroponicculture, the apparatis
is not usable for field irrigation. Tn a report available on the

weh, it was shownthat hydroponically 8grown cucumbers andtomatoes supplicd with water oxygenated with « device simi-Jar Lo Ukat describedin the429 patent had increased biomass
of about 12%and 17% respectively. It should be noted that
whensparged withair, the water may becomesaturated with
oxygen, but it is unlikely that the water is superoxygenated.

  

 
  

  

    
   

A. Superoxygenated Water ia Hydropome Culture.
Two smail hydroponic systems were set up to grow two

tomato plants. Circulation protocols were identical except
that the 212 pallon water reservoir for the Control plant was
eroated withrand aquarium bubbler and that for the ‘lest plant
was oxygenated witha five-inch sirip emitter for two.minutes
prior to pumping. The cycle was set at four minutes of pump-
ing, followed by four minutes of rest. The contral water had
anoxvgen content o is, i

 

      

 
 
 
 
 bout 97%to 103%saturation, th

was saturated withoxygen. The test water hadcontent of about 153%to 165%saturation, that is,
supersaturaled., The test plant was at least four times the

volume of the contre! plant and 6began lo show what looked
itthe fertilizer forthe Test plant

was reduced by half, ince the plants were not exposed ta
natural light but to continous artificial light in an. indoor
environment with tural means offerulization (wind
and/or insects), iment was discontinued after three
inooths. At that time, the Test plant but not the Control plant
had blossomed.

 

 
 

  

 
 

  
 

 

   

13. Superoxygenated Water in Field Culture.
A pilot study was designedto ascertain that plants outside

the hydroponic culture facility would benefit fromthe appli-
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 se water treated with the

as the oxygen carrier, Since water so
urated, it is an excellent carrier of oxygen.

‘Tornato seeds (Burpee “Big Boy”) were planted iu cne-
inch diameter peat and dirt plugs encased in cheese cloth and

ced in a tray tn a southwest window. Controls were
watered once a day with tap waterControl”) or oxygenated
water (Test”). Both Contrais and Test sprouted at one week.
Afior five weeks, the Test plants were an average of 11 inches
tall while the Controls were an average ofnine inches tall At
this time, May 10, whenthe threat offrost in Minnesota was
minimal, the plants were transplanted to 13 inch diameter
pots with drainage holies. Four inches oftop soil was added to
each pot, topped off with four inches of Scott’s Potting Soil.

e pots were placed outside in a suuny area with at least
eight hours a day of fuli sun. The plants were watered as
needed with either plain tap water (Control) or oxygenated
water (Test). The oxygenated water was produced by use of
the emitter of Example | nin for one-halfhourina five-gallon.
container of water. Previous experiments showedthat water
thus treated had an oxygen conteat from 160% ta 260%
saturation. The Test plants flowered on June 4, while the
Contro{s did not flower until June 18. Por both groups, every

plant in the group Grst had flowers on the sarge day. AW plants
were fertilized on July 2 and a soaker hose provided because
the plants were nowso big that watering by hand was difficult.
Thesoaker hose was ran for one halfto one hour each mor

ing, depending on the weather, to a point at whichthe 3
saturated with water. Onc half hourafter the soaker hose was

turned off, about 750 mi of superoxygenated water was

applied to each of the Test plants.
The Test plants were bustier than the Controlsalthoughthe

heights were similar. Ai this Gime, there were cighi C

plants and seven Test plants becauseone of the Test ¢broke 3 eraged about
17 primary branches from the vine stem, while the control
plants averaged about 13 primary branches from the vine
stem. As the tomatocs matured, cach was weighed on a
kitchen scale at harvest. The vield historyis shown in Table 1.

cation of decided tc
emitter o 
 
  

 
  

   
   

    

 

 

 
 

 

TABLEi

Conti, ¢

 
 

(0200
4 50 11780

not weighed 154906435 J5620 &898 24388  
The total yield for the eight Control plants was 15620
as or 1952 grams of tymutocsper plant.

Thetotal yield for the seven Test plaatswas 24385 grams or
3484 grams of tomatoes per plant, an increase in yield of
about 79%over the Control plants.

FIG. 6 shows the cumulative total as p mst time.
Not onlydidthe Test plants blossomandbear fruit varlier, but
that the Control plants never caught up to the test plants in the
short Minnesota growing season, It should be noted that the
experiment was terminated because of predicted frost. All
fruits, both green and red, were harvested and weighed at that
point.
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EXAMPLE6 continuous application ofo
TExample 5, which were ¢

ay.

gen than did the tomatoplants
fen superoxygenated water only
 
 

 

   Q.on ysa
Mow-throwgh 5 er for Apricultu ea

 In orderto applythe findings of example 5 to agricuitural 3 EXAMPLE 7
uses, an emitter than can oxygenate running water efficiently
was developed. In FIG. 7(A), the oxygenation chamberis ‘Treatinent of Waste Water
comprised ofthree anodes 1 and cathodes 2, of appropriate

to fit inside a tube or hose and separated bythecritical Waste water, with a high organic content, has a high BOD,
e are placed within a tube or hose 3 at 120° 16 due to the bacteria] flora. It is desirable to raise the oxygen

each other. The ancdes and cathodes are position content of the waste water in order to cause the Hora to
stabilizing hardware 4. Thestabilizing hardware, which can _flocculate. However, it is very difficultto effectively oxygen-

we
4 + + o seaareh water Pleat ay "aR 3 yolt
be any configuration such as a screw, rod or washer, is pref- ate such water. Usinga4i able I) witha 12 volt

 
 

  

  
   

  
 

    
 

    

  

erably formed from stainless steel. FIG. 7(B) shows a plan hattery. four liters of waste water in a five gallon pail were
view ofthe oxygenation chamber with stabilizing hardware 4 is oxygena ted. As shown in PIG. 8, the dissolved oxygen went
serving as a connector to the power source and stabilizing from 0.5 mg/l io 10.8 mg/l in nine minutes.
hardware 5 serving agaconnector to the power source. The Those skilled in the art will readily comprehend that varla-
active area is shown at 6. tions, modifications and additions mayin the embodir S

This invention is not limited to the design selected for this described herein may be made: Therefore, such variations, 
 

einbodiment. Those skilled inthe art canreadily fabricate any 20 modifications and additions are within the scope of the
of the emitters shown in FIC. 4 or 5, or can design other appended claiins.Iclaim:

L.Aflow through oxygenator conmiprising:
a ftuid conduit havinga fluid inlet and a fluid outlet fluidly

flow. The unit is detachable for easy s ine. Table 25 connected with a conduit lumen;
several models of flow through ‘emitte an oxygen ermitter tor electrolytic generation of
Howrates were held constant and the current varied. The Dis- niicrobubbles of oxygen from an aqueous medium, the
solved a 0 (DO) from the source was 7.1 mg/liter. The oxygen emitter including three matched sets of anodes

 

   
 

 

       

 

starting tompera urc was 12.2° C. but the flowing water and cathodes wherein the matched seis of anodes and
cooled slightly to 1} or 11.5° C. Without ucdue experinien- 3° cathodes are mounted to stabilizing hardware such that
tation, anyone may easily select the embodiment that best the oxygen emitter is positioned within the conduit
suits desired characteristics trom. ‘Table Il or designed with lumen and each matched scl resides ala 120° angie to the
the teachings of fable iLL, adjacent matchedsets; and

- a power source in electrical commmuaication with the oxy-
TABLE II 35 gen emitter.

2.he flow through oxygenator of claim 1, wherein each
FLOW—DOOF* anode is a metal or @ metallic oxide or a combination of a  

  

  
 
  

 
CUR- RATE SAMPI

VOLT- RE mictal and a metallic oxide and exch cathode is a metal or
metallic oxide or a combination of a metal. and a metallic
oxide.

3. The flow through oxygenator of claim 1, wherein the
anode and cathode. within each matched set are separated by
as r such to toumiaima gap of 0.005 to 6.140 inches
between the anode and cathade.

as 4. The flowthrough oxygenator of claim3, wherein the gap
is 6.045 ta 0.060 inches.

5. Yhe flow though oxy

  

 paratus runs longen. The one-minute 
tim 2 point shows the rapid ince  

rator of claim 1 wherein each 

  
 
 

   

  
   

  
 

 
 

  
   

 

   

 

The following plants will be tested for response to super- anode is platinum and iridium oxide on a support and cach
oxygenated water: grape vines, lettuce, and radishes in three cathode is a metal or inetallic oxide or a combination of a
different climate zones, The operators for thesefacilities will 34 metal and a metatlic oxide.
be supplied with uniis for drip irrigulion. Drip irrigation is a 6. The flow though oxygenator of claim 1, wherein the
techuique wherein water is pumped through a pipe or hose powersonrceis electrically connectedtothe stabilizing hard-
with perforations at the site of each plant to be irrigated. The ware for poweringthe plurality ofmatched sets of anodes and
conduit may be underground or above ground. Since the cathodes.
water is applied directly to the plant rather than wetting the <5 7. The flow through oxygenator of claim 1, whereinthe
entire field, this technique is especially useful in and climates plurality ofmatched sets of ancdes and cathodesare attached
or for plants requiring high fertilizer applications. to the stabilizing hardware with the anodes proximate a con-

The suporoxygenuled water will be applied by drip irriza- it wall and the cathodes proximate a ¢
tion per the usual protocol for the respective plants. Growth 8. The flow through oxygenator of claim 1, wherein the
aad yield will be compared to the same pleats given only the so plurality ofmatched sets of anodes und cathodes define plat
usnal irrigation water. Pest contro] and fertilization will be the positioned parallel to a flow axis of the condur
same between test and control plants, except that the opera- &. The flow through oxygenator ofclaim 1, wherein each
tors of the experimenis will be cautionedto be aware of the cathode comprises a mesh screen.
possibility of fertifizer burn ia the test plants aud to adjas 10. The flow through oxygenator ofc 1. further com-
their protocols accordingly. 45 prising:

it is expected. that the superoxygenated plants with drip a controller selectively operating the power source, such
irigution will showmore improved performance with more that the power source supplies powerto the plurality of
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matchedsets of anodes and cathodes when the aqueous
mediumis flowing through the conduit lumen and with-
holds power when the aqueous mediumis not flowing
through the conduit luinen.

41. The flow through oxygenator of claim 1, wherethe
oxygen emitteris sized to generate oxygen sufficient to form
a supersaturated aqueous medium.

42. The flowthrough oxygenator of claim 1, wherein the
aqueous mediumis water,

  

 

wherein the
entto form

13. The flowthrough oxygenatorofclaim 12
Oxygen enutter is sized to generate oxygensuftic
superoxygenated water.

 
  

44. The flow through oxygenator of claim 1, wherei the
fhid conduil is a watering hose.

15. The flow through oxygenator of claim 1, wherein the
fluid conduit is a hydroponic circulating system.

a

i2

16. A flow through oxygenator comprising:
a watering hose having a hose lumen; and
an oxygen emitter operably mounted within the hose

fumen, the oxygen emitter including three matched sets
of anodes and cathodes mountedto stabilizing hardware
such that each matchedset resides ata 120°angle to the
adjacent matchedsets.

17, A flow though oxygenator comprising:
a hydroponic circulating system having a circulating

lumen; and
an oxygen emitter operably mountedwithin the circulating

luinen, the oxygen emitter including three matched sets
of anod d cathodes mountedta stabilizing hardware
suchthat each matched set resides ata 120° angle to the
adjacent! matchedsets.
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An oxygen enutter wichis an electrolytic ceil is disclosed.
Wher the anode and cathode are separated by a critical
distance, very small microbubbles and nanububbles of oxy-
gen are generated. The fydragen forms bubbles at the
cathode, which bubbles rise ta the surface. The very sraall
oxygen bubbles remain in suspension, forming a solution
upersalurated in oxygen. The elecirades may be a metal or

oxide of at least one metal selected fromthe group consist-
ing of ruthenium, iridium, nickel, iron, rhodium, rhcotum,
cobah, tungsten, Inanganese, tantulum, molybdenum,lead,
tifar atinum, palladium and osmium or oxides thereof.
Vhe electrodes may be formed imo open grids or may be
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3,975.269 A * 8197 Ramirex .. _. 210/707 Tifferent uses are disclosed.
4012319 A * 3/1977 Ramirer, 210/707
4,732,661 A * 3/1988 Wright ..... » 204/278.5 14 Claims, 5 Drawing Sheets 

 
JA2301

OWTEx. 2119

Tennant Company v. OWT
IPR2021-00625

Page 983



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 984 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 984 of 1333

U.S. Patent Feb. 10, 2004 Sheet 1 of 5 US 6,689,262 B2

  
JA2302

OWTEx. 2119

Page 984 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 985 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 985 of 1333

U.S. Patent Feb. 10, 2004 Shect 2 of 5 US 6,689,262 B2

 
JA2303

OWTEx. 2119

Page 985 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 986 of 1333

Page 986

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 986 of 1333

 
4
i

i of

U.S. Patent Feb. 10, 2004 Sheet 3 of 5 US 6,689,262 B2

3
ago

THERMISTOR

TEMP 5

jpSENSOR og

 

  
 

TIMER CONTROL

OROUT

Fig. 3

JA2304

OWTEx. 2119

Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 987 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 987 of 1333

U.S. Patent Feb. 10, 2004 Sheet 4 of 5 US 6,689,262 B2

Fig.4 
JA2305

OWTEx. 2119

Page 987 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 988 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 988 of 1333

U.S. Patent Feb. 10, 2004 Sheet 5 of 5 US 6,689,262 B2

 

 

  
JA2306

OWTEx. 2119

Page 988 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 989 of 1333

Page 989

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 989 of 1333

US6,689,262 B2
i

MICROBUBBLES OF OXYGEN

RELATED APPLICATIONS
 

Thus appli
Patent Applic

oa claim the priority af US. Provisional
ation No. 60/358,434, filed Feb. 22, 2002. 5
 

FILED OF CPHL INVENTION

This invention relates to the electralytic generation of
microbubbles of oxygen for increasing the oxygen content 49
of aqueous media.

 

BACKGROUND OF THE INVENTION

Many benefits maybe obtained throm
gen content of aqueous media, Lifforts
achievebigher saturated or supersaturated oxygenlevels for
applications such as the weproverment of water quality in

, lakes, marshes and reservoirs, the detoxification of
ted water, culture of fish, shrimp and other aquatic

animals, biological culture and hydroponic culture. Mor 26
exatiple, Ash 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 subject to lypoxic stress, which can lead to

A similar effect is seen in cell cultures, where the

E gcells would b efit from hig er Oxygen¢contentnt of

    

     
 

 
 

  
 

 
 

 and induste‘ial ‘facilities spread ‘thtoweh the ‘around Ae 
affect Ifefortis. Many gollut-
x mutagenic. Decomposition of

thesepollutants is fecilitated by oxygen, both by dircet
chemical detoxifying reactions or bystimulating ihe growth
of detoxifying microti taminated water is described
as having an mercased wen demand (BOD)
and water treatment is decr 2g the BODsa as to
make more oxygen available for fish and other life forms.

The must common method of inereasing the oxygen
content of a medium is by sparging will air or oxygen.
While this is a simpic method, the resulting laree bubblcs

produced simply break the surface and are discharged into
© attnosphere. Attempts have been madeto reduce the size> in order to facilitate oxygen tausler by

surface walet and acycisely  

  
 

 

 

   

 
 
  

Pat. No. 5. scs a microbubble generator that
achieves a bubble size of about G10. miflinieters to about 3
millimeters in diameter. U.S. Pat. No. 6,394,429 discloses a

device tor producing Microbulbles, ranging in size from 0.1to 160 microns in d. inte the fluid at
high préssure through a small orifice.

Whenthe object ofgenerating bubbies
water, either air, with an oxygen cont
pure oxygen may be used. The produc Vee
tydrogen by the electrolysis of wateriswell known. A
current is apphed across an anode and a cathode which a
imtuersed in an aqueous medium. The currenl may be a
direct current from a battery or an AC/DCconverter frama
line. Hydrogen gas is produced al the cathode and oxygen
gas is produced at ihe anode. The reactions are:

45 

 

 

 
 

lo oxygenate the
P about 21%, or

on of oxygen and  
  

 
 

 

60

4H,0+4e7 +4010 42H,
211,0 = G, 4 '44e
O10 =4GH +4 Hh + 2H, + 0, 

286 kilo286 kilox is required 10 generate ouc mate of

 

 The gasses furm bubbles which rise to the surface of the
fluid and may be collected. Either the oxygen or the bydro-
gen may be collected for various uses. The “electrolytic
water? surrounding the anode becomes acidic: while the
electrolytic water surrounding the cathode becomes basic.
Therefore, the cleetrodes tend to foul or pit and have a
limited life in these corrosive environments.

Many cathodes and anodes are commercially avatlable.
U.S. Pat. No. 5,982,609 discloses cathodes comprising a
netal or metallic oxide of at least one métal selected fromi

the group consisting of mithenum, indium, nickel, iro
enium, cobalt, tungsten, mangand ofalem,

molybdenum, lead, niamum, platinum, palladium and
osmium. Anodes are fi -d from ihe same metallic oxides

or metals as cathodes. Electrodes may also be formed from

  

  

 
    

 
 
   

 
  
 

   
 

alloys of the above metals or metals and oxides co-depositedon a substrate. The cathode and anodes maybe formed ca
esited shape or size. Hisany convenient support in

possible to use
both electrodes, The choice is d jing to the

uses. Platinum and iron alloy: tee!) are often
preferred materials due to their inherent resistance to the
Coro: y by preferred anode
disciosed in U.S. Pat. No, 4,252,856 compriscs vacvum
deposiied iridium oxide

Holding vessels for live anirnals generally

population of animals which use 3p the avail
rapidly. Poms i

 
 

 
 
 

 
 

 
  

have a high  

 
 animels, The ‘available¢elesetrolyttic generators likewise have

high power requirements and additinnatly nin at high volt-
ages and produce aciche and basic water which are detri-
mental to live 4 s. Manyofihe uses of oxygenators,

bas kee tor caught fish alive, would benefit from
porluble devices that did not require a source of high power.
The need remains forquiet, portable, low voltage me
oxygenate water.

 

 
   

 

SUMMARY OF THE INVENTION

 
 electrolytic “veil which generates ‘very small

and nancbubtles of oxygen in an aqueous medium, which
bubbles are toa small to break the surface tension of the

mediunu, resulting ina mediumsupersaturated with oxygen.

 
 

 
al or oxide of at least one

consisting of rutheatem,
The electrodes may be a met

metal selected from the grouuP caindium, nickel, ion, rhodi rhenium, cobalt, tungsten,
anese, tanialum, moolyvhdeenum, jead, titaninm,

platinum, pailadiim and osmium or oxides thercof, ‘The
électrodes may be formedinlo open grids or may be closed

&ae 
 

  

 
  surfaces. The most preferred cathode is a stainless steelmesh. ‘The most preferred mesh ts iach grid. Phe most 

preferred anode is platioam and iridtum oxide on a support.A preferred support is titaniurn.
Tn order to form microbubbles and nanobubbles, the

anode and cathode are separated bya critical distance. The

emtical distance ranges from 0.005 inches ta 0.140 inches.
The preferred critical distanceisfrom 6.045 to 0.060 inches.

Models af different size are provided to. be applicable to
varions vohimes of aqueous medinm to be oxygenated. The
public is directed to chouse the applicabie model based on
volume and power requirements of projected use. hose
models with low voltage requirements are especially suited
fo oxygenating water in which animals are to be held.

Controls are provided to regulate the current and timin
electrolysis.
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DESCRIPTION OF THE DRAWINGS.

LIG. Lis the O, emitter of the invention.
FIG. 2 is an assembled device.

HG. 3 is a diagram of the electronic controls of the O,
TIG. 4 shows a

emit
FIG. § shows a arultila

funnel or pyramid variation of ihe O,

  adwich O, emitter
DETAILED DESCRIPTION OF THE

INVENTION
Definitions:

For the purpose of desenbing the present invention, the
following terms have ihese meanings:

1 distance” means the distance separating the
anode and cathode at which evolved oxygen forms
microbubbles and nanobubbies.

“QO, emitter’ means a celi comprised of at least one anode
and at least one cathode separated bythe critical distance

“Metal* means a metal or an alloy of oneormore meta!

  
   

 
  

“Microbubble” means a bubble with a diameter less than 2!
50 nncrons.

obubble” means a bubble with a diameter less than

thal necessary to bre K the surface tension of walter.
Nanobubbles remain suspended in the water, giving the

water an ppales orvy mily appearance.‘Supers
than norm
temperature and pressure.

“Water” meaus any aqueous medinm with resistance less
than one ohm per square centimeter; that is, a mediumthat
can support the electrolysis of water, In general, the lower
limit of resistance for a mediumthat can suppart electrolysis
is water containing more than 2000 ppm total dissolved
solids.

The present invemion produces microbubbles and

nanobubbles of oxygen via the electrolysis of waier. ASmolecular oxygen radical (aiomic weight 8) is produc i
teacts to form mo. ar oxygen, O.. In the speci
sions of the invention, as explained in more detail in the
following examples, Q, forms bubbles which are too small
to break the sur tension of Ube fluid. T bubbles
remain suspendedindefimtelyin the ffuid 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

incr and the water clears. Du that time, the
“saturated with oxygen. In contrast, the H,

formed lily coalesces inte er bubbles which are
discharged into the aimosphere, as can be seen by bubbic
formation al the cathode.

The first objective of this invention was to make an
oxygen emitter wilh low power demands, low vollage and
fow current for use with live animals. For that reason, a
small button emitter was devised. ‘Uhe anode and cathode

were set at varying distances. Ibwas found that shysis
tookplace at very short distances before arcing of the current
oceurred, Surprisingly, at shghilylarger distances, the water
b e milky and no bubbles formed at the anode, while
hydrogen continied to be bubbled off the cathode. At
distance of 0.140 inches belween the anode and cathode, it

was observedthat the oxygen formed bubbles at the anadeTheretorc, the critical distanee for microbubble and
asanobubble formation was determined ta be between 0.005
inches aad 0.140 ine!
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EXAMPLE 1

Oxygen Emitter
As shown. in FIG. 1, the o

as the most
gen evolving ancde 1 sclected

jenis an iridium oxide coated single sided
 

 

wn

 

 

45

60

 

   sheet of plalicum onasupport of titanium {Ellech, Fairport
Harbor, Chie}. The cathode 2 is a Ye inch mesh marine
stainless steed screen. The anode and cathode are separated
by a min-conducting spacer 3 containing a gap 4 for the

eof gas and mixingofanodic and cathodic water and
connceied to a power source through a conncetion point 3.
FIG. 2 shows a plan viewof the assembled device. The 0,
emitier 6 with the anode connecting wire 7 and the cathode
connecting wire 8 is contained in au enclasure 9, cormected
to the battery compartment 10. The spacer thickness is

as Lt sots the critical distance. if must be of sufficient
ckness to prevent arctag of the & burt thin enoughta

separate the clectrodes by ao more thanoo inches. Abovegen

bubbles formed a voltage- will ssoalesee anclescape
the fh y, thesspacer 1s from 0.005to 0.075 inches
thick. At the lower limits, the emilter tends to foul more
quickly. Mest preferably, the spacer is about 0.050 inches
thick, The spacer may be any nonconductive material such

as pylon, fiberglass, Teflow® polymer or othe r plastic.
Because of the criticality ofthe sp distance,
able ve a non-compressible spacer. It was
Buaa, with a durometer measure of 60 was sof
duc to decomposition. Viton, a common fluorociastomer, has
a durometer measure of 90 and was foundto holdits s
well.

 

 

   

 

  

   

 

  

 

 
  

 

 

 
 
 

 
 

Tn operation, a smali device with an O. emitter 1.485
inches in diameter was driven by 4AA batteries. The critical
distance was heid at 0.050 inches with a Viton spacer. Five

    gallons of water became saturated in severt minutes. ‘his

size is suitable for raising oxygen levels in an aquarium ar
bait bucket.  

 
[Lis convenient to attach a control circuit which comprises
imet that is thermostatically controlled by a terperature

sensor which determines the off time for the cathode. When
the temperature of the solution changes, the resistance ofthe
thermisior changes, which ¢ san off time of a certain
duration. In cooi water, the duration is longer so in a given
volume, the cmutier generates icss oxygen.“Who the water
is warner and therefore bold less oxygen, the duration of offtime is shorier. Thus the device is self jrofled in use

power most economically, FIG. 3 shows a block diagram of
a timer control with anode 4, cathode 2, thermistor tempera-
ture sensor 3, tinier ccntrol circuit 4 and wire from a direet
current power suurce $3.

  
 

 
 

  
  

 
 
 

 

EXAMPLE 2

Measurement of O. Bubbles
 

Attempts were made to measure the diameter of the O,
bubbles emitted by the device of Lixample 1. In the case of
particles other than passes, measurements can easily be
made by scanning electron microscopy, but gasses do not
survive cicetron microscopy. Large bubbic may be measured
by pore exclusion, for example, which is aiso not feasible
when measuring a gas bubble. A black and white digital,
high contrast, backlit photograph of treated waier with a
millimeter scale reference was shot of water produced by the
emitter of Example 1. About 125 bubbles were seen in the
area selected for measurement. Seven bubbles ranging from
the smallest clearly seen to the largest were measured. The
area was enlarged, giv a scale mullipher of 0.029412,

Revorded bubble diameters al seale were 0.16, 6.22, 0.35,

OSL, 0.76, 88 and 1.09 millimeters. The last three were
considcred a1 byreverse analysis of variance and weresumed to be hydrogen bubbles. When multiplied by the

 

 
 

 

  
 
 

  

   
 

 

 

 
  

JA2308

OWTEx. 2119

Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 991 of 1333

Page 991

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 991 of 1333

US6,689,262 B2
5

  
oC

© tnulliplier, ib > bubbles found to
ge fram 4.7 to 15 microns in diarneter. This test was 

limited bythe resolution of the camera and smafler bubbles in the aauoreter raage could acl be resolved. It js known
that white ight cannot resclve features in the nanometer
range, SO Monochromatic laser light may give resolution
sensitive enough to measure smaller bubbles. Efforts con-
tinue to increase the sensitivity of measurement so that
sub-micron diameter bubbles can be measured

  hd

 
  

 

EXAMPLE: 3

Other Models of Oxygen Emiiler

Dependiag on the volume of fluid to be oxygenated, the
oxygen emiter of this invention may be shaped as a circle,
rectangle, cone or other model. One or more may be set-in
a substrate that may be metal, £glass, plastic or other material.
The substrate is not critical as long as ie current is isolatedto the electrodes by the nonconductor spacer material of a
thickness from 6.005 to 0.075 inches preferably 6.050
inches. It has been noticed that the flow of water seems to
be at the periphery of the emitter, while the evolved visible
bubbics (H.) anse at the center of the emitter. Therefore, a
funnel or pyramidal shaped emitter was constructed to treat
larger volumes of fluid. FIG. 4 is a cross sectional diag
of such an emitter. The anode I is formed as an open grid
separated from a marine grade stainless steel screen cathode
2 bythe critical distance by spacer 3 around the periphery of
the emiiter and al the apex. This flow-through embodiment
is suitable for treating large volumes of water capidly.

The sive may be varied as required. A round emitter for
oxygcnatiog a bait bucket maybe about 2 inches in diameter,
while a 3-inch di r is adequate for
a 10 to 40 galloa tank. The live well of a fishing
veneraily hold 46 to 80 gallons of water and require a
diameter emitter. It is within the scope of this invention to
construct larger emitters or to use several ii

snate Jarger volumes. I is also within the.s
iaveution to vary the model to provide for low voltage and
amperage m cases where the need for oxygen is moderate
and long lasting or conversely, to supersuturale waler very

quickly at higher voltage and amperage. In the specialdimensions of the present invention, & has been found that
a gyvolt battery supplying a current as low as 40 milliam-

ni lo generate oxygen. Such a model is
ful withlive plants or animals, winle itis more

convenient for industrial use to use a higher vollage andcurrent. Table I shows a number of models suitable ‘to
VarlOUsS USES,

  

 
 
 

   
 

  

 
 
 

 

 
  

  

  
 

    

 
 

  

   
 

TABLE 

Ean. 

Bait keeperLivewell Dn  
4 

EXAMPLE 4

Multilayer Sandwich O., Enmitter

emitter was made in a multilayer sandwich
 An 1,

embodiment. (FIG. 8) An iridium oxide costed platinum

 

5

 

 

 

 

45

6
anode1 was formed into a grid to allow. good water low and
sandwiched between two stainless stecl sereen cathodes 2.

spacingwas he id at the critical distance by aylon spacers3.lilusicvatedis he te 4 which is

a bylon boli 5 with a nvion washer6. ‘Doe dimen-sions“selected were:

 

 
  

cathode sercen
nylow spacer 

  an overall emitter thickness of 0.231 inches.
Ifa more powerful emitter is desired, it is within the scope

of this invention to repeat (he sequence of slacking. Forexample, an embodiment may casity be constructed with
this sequence: cathode, spacer, anode, spacer, cathode,
‘ ot, anode, spacer, cathode, spacer, anade, spacer, cath-
ode. The mumberof lavers in the sandwichis linvited only by
the power roequirement$ acceptable an application

Those skilled in the art will readily comprehend that
variations, madifications and additions muy in the embedi-
ments deseribed herein may be made. ‘Therefore, such

variations, modifications and additions are within the scopeof the appended claims.
T claim:
i. Aa emitter for electrolytic generation of microbubbles

SYREN COMpPUSINR atl anc dat a critical

distance from a cat!hodeand a power e all in elecincal

 
 

 

 

 a

  
3. The emitterof claim 1 wherein the anode is platinum

and iridium oxide on a suppor!
4. The crnitter of claim 1 wherein the cathode is a metal

or metailic oxide or a combination of a metal and a metallic
oxide,

5. The ¢
inches,

6. The critical distaace of claim 1 -w
inches.

7. Arncthod for lowering the biologic oxygen demand of
polluied water comprising passing the polinted water
through a vessel containing the emitter of claim f.

&. The product ofclaim 1 whereim the water is supersam-
rated with oxygen and of an approximately neutral pH.

9. An emitter for electrolytic generation of microbubbles
of oxygen comprising & pluralitv of anodes separated at a
critical distance from a plurality of cathodes and a power
source all in electrical communication with each other.

16. A method for keeping aquatic animals emitter alive
comprising inserting the cmitter of claim 1 or claim 9 into
the aquatic medium ofthe aquatic animals.

Ub. The method i 8 wherein the aqe1.

12. "The method of claim 8 wherein the aquatic animalis
a shrimp.

413. Anemiiter for

critical distance of claim 1 whichis 0.005 to 0.140

 ichis G.045 to 6.060

 

  
  

 
 

 
  ic apiogal ts 

 

  
 

electrolytic lion of microbubbles
of oxygen comprising a platinu i a
titanium support separated at a critical chstance of from
0.045 inches to 0.060 inches from a stainless steel screen Ye
inch thick cathode all in electrical coramunication with a
hatte

14, The emitter of claims #, 9 or 13 further comprising a
limer control,
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Application No. Applicant(s)
14/601,340 SENKIW, JAMES ANDREW

Office Action Summary Examiner Art Unit AIA(First Inventorto File)
JERRY D. JOHNSON 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)X] Responsive to communication(s) filed on February 6, 2017.
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2a)] This action is FINAL. 2b)C] Thisaction 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)L) 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)L_] 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** cc) 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) | Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) oO Other:Paper No(s)/Mail Date 4) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20170530
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Application/Control Number: 14/601,340 Page 2
Art Unit: 3991

Reissue Applications

Forreissue 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.

On January 26, 2016, applicant filed a Request for Continued Examination (RCE) of

continuation reissue application 14/601,340 of U.S. Patent No. 7,670,495 (the ‘495 patent) which

issued from U.S. Patent Application No. 12/023,431 (the “431 application) with claims 1-12 on

March 2, 2010. The ‘495 patent was previously reissued as U.S. RE45,415 on March 17, 2015,

based on U.S. Application No. 13/247,241 (the ‘241 reissue application) filed September 28,

2011. The ‘495 patent is a division of U.S. Patent No. 7,396,441, (the ‘441 patent) which issued

from U.S. Application No. 10/732,326 (the '326 application) which is a continuation-in-part of

U.S. Patent No. 6,689,262 (the ‘262 patent).

Notice

If the patent reissue application issues without any cross reference to the continuation

reissue application, amendmentto the parent reissue application to include a cross-reference to

the continuation reissue application must be doneat the time of allowanceof the continuation

reissue application by Certificate of Correction. See MPEP 1451(1)(March 2014).
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Scope of Claims

Page 3

The present reissue application seeks to broaden the apparatus claims of the “495 patent

(patented claim 2-7, 11 and 12 directed to an emitter for electrolytic generation of microbubbles

of oxygen in an aqueous medium) through newly added claims 13-69. Claim 13 is

representative:

13. (New) An emitter for electrolytic generation of bubbles of oxygen in water,
the emitter comprising:

 

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 comprising a first electrode and a second electrode, 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 up to 0.140 inches within the tubular housing:

each electrode of the emitter is positioned so that all points midway betweenall
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 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
Q.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:

the power source being operable to delivery electric current to the electrodes
while water flows through the tubular housing and is in contact_with the
electrodes to produce oxygenin said water via electrolysis.

 

 

The ‘495 patent specification contains the following definitions:

“OQ emitter” meansa cell comprised of at least one anode andat least one cathode

separated by the critical distance. (Column4,lines 7-8)
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Application/Control Number: 14/601,340 Page 4
Art Unit: 3991

“Critical distance” meansthe distance separating the anode and cathode at which evolved

oxygen forms microbubbles and nanobubbles. (Column4,lines 1-3)

Column3, lines 11-13 of the ‘495 patent teach “[i]n order to form microbubbles and

nanobubbles, the anode and cathode are separated by a critical distance. Thecritical distance

ranges from 0.005 inches to 0.140 inches.”

An “Q2 emitter” is “[a]n emitter for electrolytic generation of bubbles of oxygen” as

recited in claims 13-69. Accordingly, the emitter of claims 13-69 comprisesat least one anode

and at least one cathode separated by the critical distance of from 0.005 to 0.140 inches.

Newly presented claims 13-69 recite “a tubular housing having a waterinlet, a water

outlet, and a longitudinal water flow axis from the inlet to the outlet” (claim 13); “a tubular

housing defining an oxygenation chamberand having a waterinlet, a wateroutlet, a longitudinal

waterflow axis from the inlet to the outlet” (claim 27); ‘a tubular housing defining an

oxygenation chamber and having a waterinlet, and a water outlet” (claim 37); "a tubular

housing defining an oxygenation chamber, and having an inward-facing surface that defines at

least in part the oxygenation chamber, a water inlet, and a water outlet” (claim 50) and; “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 water

outlet” (claim 62). (Emphasis added)

The term “tubular housing” does not appcarin the ‘495 patent specification. Nor does

the term “fluid conduit”, which is recited in claim 1 of the ‘441 patent, appcarin the ‘441 patent

specification. Rather, the ‘441 and ‘495 specifications (which are essentially the same) teach

that the emitter may be made to fit inside ‘‘a tube or hose” (column 9, lines 5-11 of each
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specification). Accordingly, the terms “tubular housing" and “fluid conduit” are considered to be

descriptive of, and supported by, the terms “tube or hose”.

Consequently, the “tubular housing” having an inlet and an outlet as recited in claims 13-

69 is also a “fluid conduit’as recited in claims 1-15 of the 441 patent, 1-e., “a fluid conduit

having a fluid inlet and a fluid outlet fluidly connected with a conduit lumen”(‘441 patent, claim

1). Newly presented claims 13-69, like claims 1-15 of the ‘441 patent, are therefore directed to

an emitter for electrolytic generation of microbubbles of oxygen wherein the emitter is

positioned within a conduit having an inlet and an outlet.

Reissue Declaration

Thereissue oath/declaration filed with this application is defective (see 37 CFR 1.175

and MPEP § 1414) because of the following:

The claims of the present reissue application are directed to an invention that is

patentably distinct from the claims of the '495 patent. More specifically, the reissue declaration

states “[t]he ‘495 emitter claim 2, for example, is too broadin that it does not recite certain

features of the disclosed emitter embodiment corresponding to FIGS. 7A and 7B which I 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 electrodes are positioned in the outer perimeter ofthe

oxygenation chamber; this positioning of the electrodes provides an unobstructed passageway for

waterto flow; in that unobstructed passageway, water may flow from the waterinlet to the water

outlet without passing through a space between the electrodes of opposite polarity; and a portion
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of at least one of the first and second electrodes is in contact with a wall of the tubular housing."

(Paragraph 7).

Claim 2 of the ‘495 patent recites:

2. An emitter for electrolytic generation of microbubbles of oxygen in an aqueous
medium comprising:

an anode separatedat a 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 0.050

inches such that the critical distance is less than 0.060 inches and a powersourceall in
electrical communication 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 bubble being incapable of breaking
the surface tension of the aqueous medium such that said aqueous medium is
supersaturated with oxygen.

The ‘431 divisional application, which becamethe ‘495 patent, was originally filed with

a single claim to a methodfor treating waste water. Claims directed to an emitter (claims 2-7, 11

and 12), a method for oxygenating a non-native habitat (claim 8), a method for lowering the

biologic oxygen demandofpolluted water (claim 9), and a supersaturated aqueous product

(claim 10) were added by preliminary amendment. The 495 patent issued from the “431

divisional application without any further amendments. As a result, the ‘495 patcnt does not

contain claims to an emitter positioned within a “tubular housing”or “conduit” (as shown in Fig.

7) and recited in instant claims 13-69.

In contrast, during prosecution of the '441 patent, applicant specifically cited to Fig. 7 as

support for the '441 patent claims. Moreover, as discussed below, applicant argued during

prosecution of the ‘441 patent that claims to an emitter positioned within a conduit were

patentably distinct from claims to the emitter alone. Consequently, the present continuation

reissue application cannot be used to broaden the claims of the “495 patent to include the
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patentably distinct invention of the ‘441 divisional patent (which issued July 8, 2008). Nor can

the present continuation reissue application recapture subject matter that was surrendered during

the prosecution of the '441 divisional patent.

Claims 13-69 are rejected as being based upon a defective reissue declaration under 35

U.S.C, 251 as set forth above. See 37 CFR 1.175.

The nature of the defect(s) in the declaration is set forth in the discussion abovein this

Office action.

The ‘441 Patent

The ‘326 application, which becamethe *441 patent, was filed on December 10, 2003

with claims 1-8. In an Office Action dated November29, 2005, the examinerrestricted the

claimsas follows:

iF Claims 1-4, drawn to a flow-through oxygenator.

Il. Claim 5, drawn to an oxygen supersaturated water product.

Ill. Claims 6-7, drawn to a method for enhancing the growth ofplants.

IV. Claim 8, drawn to a methodfor treating waste water.

Applicant elected claims 1-4 to a flow-through oxygenator. Claim | recited:

1. A flow-through oxygenator comprising an emitter for electrolytic generation of

microbubbles of oxygen comprising an anode separated at a critical distance from a

cathode and a powersource all in electrical communication with each other, wherein the

emitter is placed within or adjacent to a conduit for flow water. (Emphasis added)
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Ina non-final Office Action dated May 24, 2007, claims 1-3 were rejected under 35

U.S.C. 102(e) as being anticipated by U.S. Patent 6,328,875 to Zappi. The examinerstated “the

electrolytic apparatus as taught by Zappiis place [sic] adjacent to a conduit for flowing water”

(page 4 of the Office Action mailed May 24, 2007). Claim 1-4 were also rejected under 35

U.S.C. 103(a) as being unpatentable over U.S. Patent 4,225,401 to Divisek et al. (page 6 of the

Office Action mailed May 24, 2007). The examinerstated “[e]ven though Divisek does not

explicitly teach that its electrolyzer is place [sic] within or adjacent to a conduit for flowing

water, one ofordinary skill in the art would have found the position of Divisek's electrolyzer at

least adjacent to a water conduit obvious since wateris added/fed to Devisck’s [sic] clectrolyzer

for electrolysis to take place” (page 7 of the Office Action mailed May 24, 2007).

The examinerfurtherrejected claim 1-4 and 9 of the ‘326 application on the grounds of

non-statutory obviousness-type double patenting:

[c]laims 1-4 and 9 are rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 1-6 of U.S. Patent No.
6,689,262 B2. Although the conflicting claims are not identical, they are not
patentably distinct from each other because the emitter of U.S. Patent No.
6,689,262 B2 is structurally the same as the emitter of the claimed flow-through
oxygenator. Even though U.S. Patent No. 6,689,262 B2 does not explicitly teach
the claimed flow through oxygenator, one of ordinary skill in the art would have
found it obvious to use the instant emitter in an oxygenator as claimed since the
emitter produces oxygen. (page 9 of the Office Action mailed May 24, 2007).

Claim | of U.S. Patent No. 6,689,262 reads as follows:

1. An emitter for electrolytic generation of microbubbles of oxygen comprising

an anode separated at a critical distance from a cathode and a powersourceall in

electrical communication with each other.
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In a response filed August 17, 2007, applicant amended the claimsto recite (bold

emphasis added):

1. (Currently Amended) A flow through oxygenator eensistite-of comprising:

a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an

aqueous medium, the oxygen emitter including a plurality of matched sets of

anodes and cathodes wherein the matched sets of anodes and cathodes are

mounted to stabilizing hardware such that the oxygen emitter is positioned

within the conduit lumen comprisine-ananedeseparatedatescritical _distanee

 

with-eachother; and

a power source aH in electrical communication with eaeh-ether—wherein the

  
oxygen emitter is-placed-withinoradjacentto-a-condutt for flowing water,

Applicant also added new claims 25 and 26 (emphasis added):

25, (New) A flow through oxygenator comprising:

a watering hose having a hose lumen; and

an oxygen emitter operably mounted within the hose lumen.

26. (New) A flow through oxygenator comprising:

a hydroponic circulating system having a circulating lumen; and

an oxygen emitter operably mounted within the circulating lumen.
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Asto the amendment, applicant argued “Applicant has amended independent claim | to

clarify the presently claimed flow through oxygenator as comprising an oxygen emitter

positioned within a conduit lumen ofa fluid conduit”. “Zappi ct al. is abscnt any disclosure

relative to the positioning of an oxygen emitter directly within the conduit lumen ofa fluid

conduit as presently claimed”and; “Divisek does not teach an electrolyzer placed directly within

a conduit as presently claimed in amended independent claim 1” (Remarks, pages 7 and 8).

As to new claims 25 and 26, applicant argued “[a]s discussed previously with respect to

the present rejections to independent claim |, none of the presently cited art considered

individually or in combination teaches the positioning of an oxygen emitter directly within a
tm

conduit lumen of a fluid conduit'” (Remarks, page 9)

Applicant further argued

[c]laims 1-4 and 9 were previously rejected on the ground of nonstatutory
obviousness type double patenting. Applicant respectfully asserts that the need
for a Terminal Disclaimed to overcome a nonstatutory obviousness-type double
patenting rejection has been overcome through the present amendment to
independentclaim | and the addition of new independent claims 25 and 26. As
claims 1, 25 and 26 are patentably distinct from claims 1-6 of U.S. Patent No.
6,689,262, Applicant respectfully requests said rejections be withdrawn.
(Remarks, page 6)

The examiner responded to applicant's arguments and amendmentin an Office Action

mailed November 1, 2007, the examinerstating "[t]he rejection of claims 1-3 under 35 U.S.C.

102(e) as being anticipated by Zappi et al. US 6,328,875 B1 (Zappi) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007." The examiner also withdrew the rejection

of claims 1-4 over Divisek et al. stating "[t]he rejection of claims 1-4 under 35 U.S.C, 103(a) as

being unpatentable over Divisek et al. US 4,225,401 (Divisek) is withdrawn in view of
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applicant's claim amendmentfiled 17 August 2007." The examineradditionally withdrew the

rejection of claims 1-4 and 9 on the groundsof nonstatutory obviousness-type double patenting

as being unpatentable over claims 1-6 of U.S. Patent No. 6,689,262 B2.

Thus, applicant not only distinguished the claimsof the ‘441 patent application from the

cited prior art based on the amendmentrequiring the emitter be directly within a conduit, but also

argued that such an amendment madethe claims patentably distinct from claims to an emitter not

within a conduit. Accordingly, new claims 13-69 are directed to a patentably distinct invention

from the issued ‘495 patent claims.

Inasmuch as claims to an emitter within a tubular housing (as recited in claims 13-69) are

patentably distinct from claims to an emitter alone (as issued in the apparatus claims of the ‘495

patent), it would be appropriate to restrict claims 13-69 from the instant reissue application as

being directed to an invention non-elected by original presentation. However, in view of

compactprosecution andthe fact that applicant cannot pursue claims 13-69, which are directed

to, and broader than the patentably distinct ‘441 patent claims (which issued more than 2 years

ago), in a divisional reissue application, the specialist has not done so. Such a restriction

requirement would force applicantto file a divisional application to claims which are barred by

35 U.S.C. 251. In re Graff, 111 F.3d 874, 877, 42 USPQ2d 1471, 1473-74 (Fed. Cir. 1997)

(Broadened claimsin a continuing reissue application were properly rejected under 35 U.S.C.

251 because the proposal for broadened claims was not made(in the parent reissue application)

within two years from the grantof the original patent and the public wasnot notified that

broadened claims were being sought until after the two-yearperiod elapsed.)
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35 U.S.C. § 112, 1"paragraph

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):
 
  (a) IN GENERAL.—Thespecification shall contain a written description ofthe 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 which it pertains, or with which it is most nearly connected, to
make and use the same, and shall set forth the best mode contemplated bythe inventor orjoint inventor
ofcarrying out the invention.

 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112:

The specification shall contain a written descriptionof 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 which it pertains, or with which it 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.

Claims 13-69 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-ATA), first

paragraph,as failing to comply with the written description requirement. The claim(s) contains

subject matter which wasnot described in the specification in such a way as to reasonably

convey to one skilled in the relevantart that the inventoror a joint inventor, or for pre-ATA the

inventor(s), at the time the application wasfiled, had possession of the claimed invention.

There is no support for claiming “‘each electrode of the emitter is positioned so that

substantially all points midway betweenall opposing electrodesare closer to a surface of the

tubular housing than to a center point within the tubular housing”; ‘“‘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 electrode of the emitter is positioned closerto the

inward-facing surface than to the longitudinal axis at the center of the tubular housing”; “the

electrodes are positioned away from a longitudinal center axis of the tubular housing”; "the

passageway running longitudinally for at least the length of that portion of one of the electrodes

moat
positioned within the tubular housing”; "the unobstructed passageway includesthe center axis
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and is multiple times widerthan the distance separating the opposing first and second electrodes

within the tubular housing”; “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”; “‘the passageway running for at

least the length of that portion of one of the electrodes positioned within the housing"; “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

a)
unobstructed passageway"; "a portion of at least one of the first and second electrodes being in

contact with at least one wall of the tubular housing"; "the electrode in contact with a wall ofthe

tubular housing is in contact with a curved wall of the tubular housing" and; "the unobstructed

passageway having a substantially uniform cross-scctional arca along that length.”

To the extent that applicant's Reissue Declaration references Figures 7A and 7B as

support for the above claim limitations, e.g., “it was an error not to include emitter claims that

include varying combinationsof the features disclosed in the emitter embodiment corresponding

to FIGS. 7A and 7B of the ‘495 patent” (Page 1 of the Declaration filed January 26, 2016),

Figures 7A and 7B are not taught as being to scale. Accordingly, Figures 7A and 7B do not

provide support for limitations which are not otherwise disclosed in the “495 patent specification.

Nordo Figures 7A and 7B disclose features that are now being claimed. For example, Figures

7A and 7B do notdisclose whercin “the passageway running longitudinally for at least the length

of onc of the clectrodes positioned within the tubular housing”; "first and second conductors

coupled to the first and second electrodes”; or "first conductor exiting a wall of the housing in a
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radial direction relative to the longitudinal axis of the housing, the second conductorexiting a

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

35 U.S.C. § 112, 4th paragraph

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 reference all the
limitations of the claimto whichitrefers.

The following is a quotation of pre-ATA 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 claimin
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 formshall be construed to incorporate by
reference all the limitations of the claim to whichit refers.

Claims23, 26, 36, 46, 49, 58, 61 and 69 are rejected under 35 U.S.C. 112(d) or pre-AIA

35 U.S.C. 112, 4th paragraph, as being of improper dependent form forfailing to further limit the

subject matter of the claim upon which it depends,orfor failing to includeall the limitations of

the claim upon which it depends.

The ‘495 patent teaches that a “critical distance” separating the anode and cathode

ranging from 0.005 inches to 0.140 inches is the distance at which evolved oxygen forms

microbubbles and nanobubbles. As each of the claims from which claims 23, 26, 36, 46 and 49

dependare already limited to the critical distance, the recitation in claims 23, 26, 36, 46 and 49

to forming microbubbles or nanobubblesis not a further limitation to these claims. In like

manner, the recitation in dependent claims 58, 61 and 69 that the emitter is "operable" to create

microbubbles or nanobubblesis not a further limitation to the claims.
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Applicant may cancel the claim(s), amend the claim(s) to place the claim(s) in proper

dependentform, rewrite the claim(s) in independent form,or present a sufficient showing that

the dependent claim(s) complies with the statutory requirements.

Recapture

Claims 13-69 are rejected under 35 U.S.C. 251 as being an improperrecapture of

broadened claimed subject matter surrendered in the application for the patent upon which the

present reissue 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 USPQ2d 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); Ia 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.

Cir. 1984). A broadening aspectis present in the reissue which wasnotpresent 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 scope of the claimsin the

patent wasnot an error within the meaning of 35 U.S.C. 251, and the broader scope of claim

subject matter surrendered in the application for the patent cannot be recaptured by thefiling of

the present reissue application.
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During prosecution of the ‘326 application, which becamethe ‘441 patent, claims 1-3

were rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 6,328,875 to Zappi.

The examinerstated “the electrolytic apparatus as taught by Zappi is place [sic] adjacent to a

conduit for flowing water” (page 4 of the Office Action mailed May 24, 2007). Claim 1-4 were

also rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 4,225,401 to Divisek

et al. (page 6 of the Office Action mailed May 24, 2007). The examinerstated “[e]ven though

Divisek does not explicitly teach that its electrolyzer is place [sic] within or adjacent to a conduit

for flowing water, one of ordinary skill in the art would have found the position of Divisek's

electrolyzer at least adjacent to a water conduit obvious since water is added/fed to Devisek’s

[sic] electrolyzerfor electrolysis to take place" (page 7 of the Office Action mailed May 24,

2007).

In a response filed August 17, 2007, applicant amendedthe claimsto recite:

1. (Currently Amended) A flow through oxygenator eensisting-of comprising:
a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an
aqueous medium, the oxygen emitter including a plurality of matched sets of
anodes and cathodes wherein the matched sets of anodes and cathodes are

mounted to stabilizing hardware such that the oxygen emitter is positioned within

the conduit Jumen1 COnIpHISHTg af aneceSeparatedafaefttieal distance Hom cachother: 2and

a power source aH in electrical communication with eaeh-ether—whereis the
oxygen emitter is-placed-within oradjacentio-aconduitfor flowine water,

Asto the amendment, applicant argued “Applicant has amended independent claim 1| to

clarify the presently claimed flow through oxygenator as comprising an oxygen emitter

positioned within a conduit lumen ofa fluid conduit”. “Zappi et al. is absent any disclosure
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relative to the positioning of an oxygen emitter directly within the conduit lumen ofa fluid

conduit as presently claimed” and; “Divisek does not teach an electrolyzer placed directly within

a conduit as presently claimed in amended independent claim 1” (Remarks, pages 7 and 8).

Applicant also added new claims 13-26. New claim 14 read:

14. (New) The flow through oxygenator of claim 1, wherein the plurality of
matched sets comprises three matched sets of anodes and cathodes attached to the
stabilizing hardware in adjacent relation such that each matchedset resides at a
120° angle to the adjacent matchedsets.

Applicant cited page 4, lines 18-28; page 13, line 22 to page 15, line 12 and Figure 7 as

support for the amendment (Remarks, page 6). Page 13, lines 24-26 of the *326 application

state:

[iJn Figure 7 (A), the oxygenation chamber is comprised of three anodes | and
cathodes 2, of appropriate size to fit inside a tube or hose and separated by the
critical distance are placed within a tube or hose 3 at 102° angles to each other.

Asto new independent claims 25 and 26, applicant argued “[a]s discussed previously

with respect to the present rejections to independent claim 1, none ofthe presently cited art

considered individually or in combination teaches the positioning of an oxygen emitterdirectly

within a conduit lumen ofa fluid conduit" (Remarks, page 9)

The examiner responded to applicant's arguments and amendmentin an Office Action

mailed November1, 2007, the examinerstating "[t]he rejection of claims 1-3 under 35 U.S.C.

[02(e) as being anticipated by Zappi et al. US 6,328,875 B1 (Zappi) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007." The examiner also withdrew the rejection

of claims 1-4 over Divisek etal. stating "[t]he rejection of claims 1-4 under 35 U.S.C. 103(a) as

being unpatentable over Divisek et al. US 4,225,401 (Divisek) is withdrawn in view of

applicant's claim amendmentfiled 17 August 2007."
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Page 18

The examineradditionally entered new groundsof rejection over U.S. Patent Publication

being anticipated, stating:

Takesako teaches a water electrolyzer comprising a fluid conduit having a fluid
inlet and a fluid outlet connected with a conduit lumen (Fig. 1(a)-(b), #1, 21, 22).
Takesako also teaches an electrolysis cell positioned within the conduit lumen and
parallel to a flow axis of the conduit lumen (Fig. 1(b), paragraph [0021]). The
electrolysis cell as tanght by Takesako comprises a plurality of matched sets of
anodes and cathodes and secured to electrode connecting rods by conductive bolts
and spacers (Figs. 2-3, #2, 4, 25-27 and 31-33, paragraph [0056]). In addition, the
electrodes are expanded metal mesh (paragraphs [0012, 0062] and the distance
between the electrodes does not exceed 3.0 mm (paragraph [0017]. Takesako
further teaches that the electrolysis cell in the conduit lumen is connected to a
powersource (Fig. 1(b)). (Office Action, page 4 and 5),

2002/0074237 to Takesako et al (Takesako) and U.S. Patent 6,171,469 to Houghet al. (Hough).

As to Takesako, the examinerrejected claims 1-3, 13, 15 and 17-22 under 35 U.S.C. 102(b) as

Asto Hough, the examinerrejected claims 1-3, 13, 17 and 20-22 under 35 U.S.C. 102(b)

as being anticipated, stating:

Hough teaches a water electrolyzer for increasing oxygen content of water
(abstract, title), wherein the water electrolyzer comprises a flow conduit having an
inlet and an outlet connected to the conduit Iumen (Fig. | #11-12). Hough also
teaches a plurality of matched sets of anodes and cathodes mountedto stabilizing
hardware and positioned within the conduit lumen (Fig. 2C). The electrodes are
connected to a power source (Fig. 1 #14, col. 3 lines 6-11). The electrodes in the
water electrolyzer of Hough are metal(col. 3 lines 1-5) and are positioned parallel
to the flow axis of the conduit (Fig. 2C) (Office Action, pages 6 and 7).

The examineralso objected to claim 14 as being dependentup a rejected base claim but

comprising three matchedsets of anodes and cathodes attached to stabilizing hardware in

(Office Action, page 13)

JA2329
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In a response filed March 3, 2008, applicant amendedthe claimstorecite:

1. (Currently Amended) A flow through oxygenator comprising:
a fluid conduit having a fluid inlet and a fluid outlet with a conduit lumen;

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an
aqueous medium, the oxygen emitter including a-phirality-ef three matchedsets of
anodes and cathodes wherein the matched sets of anodes and cathodes are

mounted to stabilizing hardware such that the oxygen emitter is positioned within
the conduit lumen and each matched set resides at_a 120° angle to the adjacent
matched sets; and 

a powersource in electrical communication with the oxygen emitter.

25, (Currently Amended) A flow through oxygenator comprising:
a watering hose having a hose lumen; and
an oxygen emitter operably mounted with the hose lumen, _the 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 matchedsets.

26. (Currently Amended) A flow through oxygenator comprising:
a hydroponic circulating system having a circulating lumen; and
an oxygen emitter operably mounted within the circulating lumen,_the

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 matchedsets.

 

Applicant thus limited all the claims to include the limitation shown in Figure 7A,Le.,

"three matched sets of anodes and cathodes mountedto stabilizing hardware such that each

matched set resides at a 120° angle to the adjacent matchedsets."

Applicant argued “[b]y way of the present amendmentto independent claim 1, Applicant

has incorporated the previously indicated allowable subject matter of former dependent claim 14.

As such, Applicant requests said rejections be withdrawn.” (Remarks, page 11)

The narrow scope of the claims in the ‘411 patent which recite “the oxygen emitteris

positioned within the conduit lumen” (claims 1-15); “‘an oxygen emitter operably mounted within
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the hose lumen"(claim 16); and “an oxygen emitter operably mounted within the circulating

lumen’(claim 17), along with “three matched sets of anodes and cathodes mounted to stabilizing

hardware such that each matchedset resides at a 120° angle to the adjacent matched sets” was

done to overcomepriorart rejections and was not an error within the meaning of 35 U.S.C. 251.

The broader scope of claim subject matter surrenderedin the application for the ‘411 patent

cannot be recaptured bythe filing of the present reissue application.

Response to Arguments

Applicant's arguments filed February 6, 2017 have been fully considered but they are not

persuasive.

Asto the §112, 1“ paragraph rejections, applicant argues “the description of an article

pictured can berelied on, in combination with the drawings, for what they would reasonably

teach one of ordinary skill in the art (Remarks, pages 26-27) and point to the specific

embodiment shown in Figure 7A as teaching the nowclaimed limitations (Remarks, pages 27-

34). Applicant's arguments lack merit.

Figure 7A showsa single embodimentof the invention wherein “three anodes 1 and

cathodes 2, of appropriate size to fit inside a tube or hose and separated by the critical distance

are placed within a tube or hose 3 at 120° angles to each other’ (column 9, lines 7-11). Figure

7A, along with the description at column 9, lines 5-18 of the '495 patent, teach a single

embodiment of the invention wherein three sets of anodes and cathodes(1.e., six electrodes) are

arranged in an equilateral triangle (1.e., 120° angles to each other) within a tube orhose.
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Applicant’s claims do not require at least three sets of anodes and cathodesas disclosed

and arranged in Figure 7A and described in column 9, lines 5-18, 1.¢., “at 120° angles to each

other.” For example, claim 13 recites “at least two electrodes”. A single pair of electrodes

cannot form an equilateral triangle as shown in Figure 7A and described in column 9 ofthe *495

patent. Nor do the additionally recited claim limitations inherently require three pairs of

electrodes arranged in an equilateral triangle and it is disingenuous for applicant to point to the

characteristics of an equilateral triangle as inherently supporting claims which do not require the

electrodes to be arranged in an equilateral triangle.

Applicant argues

[t]here is a difference between claiming the configuration of the electrodes and
claiming a specific result from operating the electrodes in that configuration. The
independent claims where they recite the separation distance are not claiming
obtaining oxygen bubbles of a certain size. For example, claim 13 recites that
“the first electrode opposing and separated from the second electrode by a
distance of between 0.005 inches to 0.140 inches” and the power source "is
operable to produce oxygen in said water.” By adding a requirement that the
oxygen produced by the emitter includes bubbles of a certain size, the dependent
claims are narrowing the claims. Infringement of the dependent claims may
require different evidence (i.e. evidence indicative of the size of emitted bubbles),
whereas there is no such requirement for determining infringement of the claims
that recite the distance separating the electrodes. (Remarks, pages 34-35)

Applicant’s argument lacks merit.

Applicant’s claims are directed to an apparatus. The intended use of the apparatus,i.e.,

“obtaining oxygen bubbles of a certain size” is not a further limitation to the structure of the

claimed apparatus. Accordingly, a dependent claim does not further limit the claim from which

it depends by adding this “requirement.”

Applicant's additional arguments filed February 6, 2017 have been fully considered but

they are not persuasive for the reasonsas stated in the above rejections.
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Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within TWO

MONTHSof the mailing date of this final action and the advisory action is not mailed until after

the end of the THREE-MONTHshortenedstatutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SLX MONTHSfrom the mailing

date of this final action.

Duty to Disclose

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely

apprise the Office of any prior or concurrent proceeding in which Patent No. 7,670,495 is or was

involved. These proceedings would include interferences, reissues, reexaminations, and

litigation.

Applicantis further reminded of the continuing obligation under 37 CFR 1.56,to timely

apprise the Office of any information which is material to patentability of the claims under

consideration in this reissue application.
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These obligations rest with each individual associated with the filing and prosecution of

this application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04.

Correspondence

Any inquiry concerning this communication or earlier communications from the

specialist should be directed to Jerry D. Johnson whose telephone numberis (571) 272-1448.

The specialist can normally be reached on 5:30-3:00, M-F, alternate Fridaysoff.

If attempts to reach the specialist by telephone are unsuccessful, the specialist’s

supervisor, Stephen Stein can be reached on (571) 272-1544.

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 PATR

system, see http://pair-direct.uspto.gov. Should you have questions on accessto the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Telephone Numbers for reexamination inquiries:
Central Reexam Unit (CRU) (571) 272-7705

Please mail any communicationsto:
Attn: Mail Stop “Ex Parte Reexam”
Central Reexamination Unit

Commissioner for Patents

P. O. Box 1450

Alexandria VA 22313-1450

Please hand-deliver any communicationsto:
Customer Service Window
Attn: Central Reexamination Unit

Randolph Building, Lobby Level
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401 Dulany Street
Alexandria, VA 22314

By EFS: Registered users may submit via the electronic filing system EFS-Webat

https://efs.uspto.gov/efile/myportal/efs-registered

Signed:

/Jerry D. Johnson/
Patent Reexamination Specialist
Central Reexamination Unit 3991

/Alan Diamond/

Patent Reexamination Specialist
Central Reexamination Unit 3991

/Stephen Stein/
Supervisory Patent Reexamination Specialist
Central Reexamination Unit 3991
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IN THE UNITED STATES PATENT AND TRADEMARK

 

 

S/N 14/601,340 CONTINUATION REISSUE PATENT

Applicant(s) James Andrew Senkiw

Serial No. 14/601,340

Filing Date January 21, 2015

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

 

 

 

 

Issued: March 2, 2010 Amendment And Response
Examiner Name Jerry D. Johnson

Group Art Unit 3991

Attorney Docket No. 3406.005US2

Customer Number: 38846

Confirmation No. 1069

Title: FLOW-THROUGH OXYGENATOR

 
 

Mail Stop Reissue
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This amendment responds to the PTO action mailed on October 5, 2016 for Application

Serial No. 14/601,340.

The Applicant petitions the Director of the United States Patent and Trademark Office to

extend the time for reply to the Office action dated October 5, 2016 for any periods necessary for

entry of this amendment. It is believed that only a one-month extension of time is necessary

because February 5th fell on a Sunday. Nevertheless, please grant any extension of time

necessary for entry, and charge any fee due to Deposit Account No. 502880.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions andlistings of claims in the

application.

Listing of claims

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)

. (Canceled)
9, (Canceled)
10. (Canceled)
11. (Canceled)
12. (Canceled)

AnnAnAWY
13. (New) An emitter for electrolytic generation of bubbles of oxygen in water, the emitter
 

comprising:

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 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 all points midway betweenall 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 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:see—eSSSeS

a powersource 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
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source being configured to deliver a current to the electrodes, the current being less than or equal

to 12.8 amps:

the power source being operable to deliver electrical current to the electrodes while water flows

through the tubular housing andis in contact with the electrodes to produce oxygen in said water

via electrolysis.

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

that runs parallel to the longitudinal axis: wherein the electrodes extend in a direction that is

parallel to the longitudinal axis: and wherein 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.

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

that runs parallel to the longitudinal axis; wherein said electrodes extend in a direction parallel to

the longitudinal axis: and wherein each electrode ofthe emitter is positioned closer to the

inward-facing surface than to the longitudinal axis at the center of the tubular housing.
 

16. (New) The emitter of claim 13 wherein at least one of the electrodes is a stainless steel mesh
 

orscreen,

17. (New) The emitter 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 one of the
 

electrodes positioned within the tubular housing.

18. (New) The emitter 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.

19. (New) The emitter 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,
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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 chamber than 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 less than a cross-sectional area of the

unobstructed passageway.

20, (New) The emitter 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 one of the
 

electrodes positioned within the housing:

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 chamber than 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 less than a cross-sectional area of the

unobstructed passageway: and

wherein the tubular housing of the emitter is round.

21. (New) The emitter of claim 19 wherein said inward-facing surface 1s a concave surface.
 

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

24. (New) The emitter of claim 13 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.

25. ew) The emitter of claim 13 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.

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

27. (New) Anemitter 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 and 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 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 said distance separating the inside
 

electrode from the outside electrode; and 

a powersource 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
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source being configured to deliver a current to the electrodes, the current being less than or equal

to 12.8 amps:

the power source being operable to deliver electrical current to the electrodes while water flows

through the chamberof the tubular housing andis in contact with the electrodes to produce

oxygen in said water via electrolysis.

28. (New) The emitter 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 emitter 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 running longitudinally for at least the length of one of the

electrodes positioned within the chamber.

30. (New) 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) Theemitter 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 less than a

cross-sectional area of said unobstructed passageway.
 

32. (New) The emitter of claim 27 further including 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 emitter of claim 27 wherein the oxygen produced comprises nanobubbles.
 

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

at aratio of 1.75 ampsor less per 3 square inches of active electrode.
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35. ew) The emitter of claim 27 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.

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

37. (New) An emitter for electrolytic generation of bubbles of oxygen in water, the emitter

a tubular housing defining an oxygenation chamber and having a waterinlet, 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 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, 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 powersource 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;

the power source being operable to deliver electrical current to the electrodes while water flows

through the tubular housing and is in contact with the electrodes to produce oxygen in said water

via electrolysis.

38. (New) The emitter 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 all points midway between all opposing electrodes

inside the chamberare closer to said inwardly-facing surface than to the longitudinal center axis.
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