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Overview of Petitioner’s Oral Argument

Claim Construction
Testing Burden
* Petitioner’s Grounds 1-6
 Ex. 1112 —US Pat. No. 3,891,535 to Wikey as primary
reference (Mr. Johnson arguing)
* Petitioner’s Grounds 7-24
* Ex. 1105 - US Pat. No. 4,917,782 to Davies as primary
reference (Mr. Steinert arguing)
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Issues Not in Dispute

*  No dispute regarding qualifications of POSITA

V. LEVEL OF ORDINARY SKILL IN THE ART

A person of ordinary skill in the art (POSITA) would have had a degree in
chemistry, chemical engineering, or a similar discipline and at least two years of
experience with electrolysis systems. Ex. 1103, 7 14. Alternatively, a POSITA
could have equivalent experience in industry or research. such as designing,
developing, testing, or implementing electrolysis systems. Jd. Also, as noted in
the "415 patent, a POSITA “can readily fabricate any of the emitters shown in FIG.
4 or 3 or can design other embodiments that will oxygenate flowing water.” Ex.

1101.9:20-22

*  No dispute that Petitioner’s references qualify as prior art
- Petition (Paper 1), 16

. - PO Response (Paper 9), 7
*  No proposed claim amendments
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Only Independent Claim at Issue

13. A method for producing an oxygenated aqueous com- 20
position comprising:
flowing water at a flow rate no greater than 12 gallons per
minute through an electrolysis emitter comprising an
electrical power source electrically connected to an
anode electrode and a cathode electrode contained ina 25
tubular housing,
causing electricity to flow from the power source to the
electrodes, and,
producing the composition comprising a suspension com-
prising oxygen microbubbles and nanobubbles in the 3°
water, the microbubbles and nanobubbles having a
bubble diameter of less than 50 microns, wherein:
the anode electrode is separated at a critical distance
from the cathode such that the critical distance is from
0.005 inches to 0.140 inches; 35
the power source produces a voltage no greater than
about 28.3 volts and an amperage no greater than
about 13 amps,
the tubular housing has an inlet and an outlet and a
tubular flow axis from the inlet to the outlet; 40
the water flows in the inlet, out the outlet, is in fluid
connection with the electrodes, and the water flowing

into the inlet has a conductivity produced by the pres- - Petition (Paper 1), 16
ence of dissolved solids such that the water supporis - Ex. 1101, 11:20-45
plant or animal life. 45
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’4135 File History
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Examiner’s Reasons for Allowance

Allowable Subject Matter

Claims 1 and 13-27 are allowed. The following is a statement of reasons for the
indication of allowable subject matter: The prior art does not disclose nor fairdy suggest
the method for producing oxygenated aqueous composition comprising the combination
of the critical distance between the cathode and anode of .0005-0.140, the voltage
maximum of about 28.3 volts, and 13 or less amperage with a maximum of 12 gallons
per minute such that it results in the formation of a suspension comprising oxygen
microbubbles and nanobubbles in the water, the nanobubbles having a bubble diameter
of less than 50 microns.

- Petition (Paper 1), 15
- Ex. 1102,25
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Examiner: Bubble Size Created by Electrode Gap

Regarding claims 77, 79, and 83, the claims do not further disclose additional
structure that further limits it over its dependent claim. The claim states that the bubble
size is a diameter less than 0.0006 inches. Since all of the claimed struclure is preseant
and independent claims state that the bubbles are due to the electrode gap, the device
should create the bubble size for at least same reasons as applicant]

Regarding claims 76, 78, and 82, the Hough reference discloses that the
saturation level is determined by the length of time the device is allowed to operate.

Therefore the device is capable of saturation when given enough time.

- Petition (Paper 1), 15
- Ex. 1102, 108
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Patent Confirms Bubble Size Results from the Size of Electrode Gap

(57) ABSTRACT

An oxygen emitter which is an electrolytic cell is disclosed.
When the anode and cathode are separated by a cnitical dis-
tance, very small microbubbles and nanobubbles of oxygen
are generated. The very small oxygen bubbles remain in
suspension, forming a solution supersaturated in oxygen. A
fAow-through model for oxygenating flowing water 1s dis-
closed. The use of supersaturated water for enhancing the
growth of plants is disclosed. Methods for applying super-
saturated water to plants manually, by drip irrigation or in
hydroponic culture are described. The treatment of waste
water by raising the dissolved oxygen with the use of an
oxygen emitter is disclosed.

- Petition (Paper 1), 9
- Ex. 1101, Abstract

In 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. The pre- 1°
ferred critical distance is from 0.045 to 0.060 inches.

- Petition (Paper 1), 9
- Ex. 1101, 3:13-16

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

- Petition (Paper 1), 17
- Ex. 1101, 4:1-6
30 reacts to form molecular oxygen, O,. In the special dimen-
sions of the invention, as explained in more detail in the
following examples, O, forms bubbles which are too small to
break the surface tension of the fluid. These bubbles remain
suspended indefinitely in the fluid and, when allowed to build
35 up, make the fluid opalescent or milky. Only after several
hours do the bubbles begin to coalesce on the sides of the
container and the water clears. During that time, the water is
supersaturated with oxygen. In contrast, the H, formed
- Petition (Paper 1), 10
- Ex. 1101, 4:30-38

Fredrik
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Claim Construction
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“Critical Distance”

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

- Petition (Paper 1), 17
- Ex. 1101, 4:1-6

In 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. The pre- 1°
ferred critical distance is from 0.045 to 0.060 inches.

- Petition (Paper 1), 9
- Ex. 1101, 3:13-16
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“Microbubble” and *“Nanobubble”

\\\\\\\\\\
1w United States
1z Reissued Patent

Senkiw

—
—
—
—
—
—
—
—

"nluﬂm.u\----l. _________________

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

“Nanobubble™ means a bubble with a diameter less than

that necessary to break the surface tension of water.

Nanobubbles remaiﬂ suspended in the water, giving the water

Tennant Company

" Eabit 1101 ' - Petition (Paper 1), 17-18
- Ex. 1101, 4:10-15
- Reply (Paper 42), 2
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Patent Equates Milkiness, Dissolved Oxygen with Presence of
Nanobubbles

“Nanobubble” means a bubble with a diameter less than
that necessary to break the surface tension of water.
Nanobubbles remain suspended in the water, giving the water

15 an opalescent or milky appearance.

“Supersaturated” means oxygen at a higher concentration - Petition (Paper 1), 18
than normal calculated oxygen solubility at a particular tem- - Ex. 1101, 4:12-15
perature and pressure.
3 TABLE III
- Petition (Paper 1), 18
ELECTRODE CURRENT, FLOW RATE SAMPLE AT

MODEL AREA, SQ.IN. VOLTAGE AMPS. GAL/MINUTE ONE MINUTE
2-Inch =T~ 2 28.3 0.72 12 N/A
3-inch “T” 3 28.3 1.75 12 N/A
2-plate Tube 20 28.3 9.1 12 8.4
3-Plate tube 30 28.3 12.8 12 9.6

*As the apparatus runs longer, the flowing water becomes milky, indicating supersaturation. The one-minute time
point shows the rapid increase in oxygenation.

- Reply (Paper 42), 9
- Ex. 1101, 9:39-49
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“Flowing Water ... Through an Electrolysis Emitter”

1. ‘415 Patent provides no -
definition. DR

2. ‘415 Patent provides no
limitation.

3. Nothing in the claims requires
the water be flowing
independent of electrolysis.

- Petition (Paper 1), 19
- Ex. 1101
- Reply (Paper 42), 3-4

Tennant Company
Exhibit 1101
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“Flowing Water . . . Through an Electrolysis Emitter”

s United States
ax Reissued Patent
Senkin

(44 Date of Rt

US RE4S 4I5S E

10y Patent Nu

(54 FLOWTHROUGH OXVGENATOR

| leveetr Bames Andrvm Senhie, Mo podin
M (1%
V) Asigmes Ouypemater Water Technaboghes. lnx
o Purk, MN (L5}

ol No V21300

i Sep 3200
Wl d 1.5, Pate i Do wame e

A flow-through model is provided which may be connected
in-line to a watering hose or to a hydroponic circulating
system. The flow-through model can be formed into a tube
with triangular cross-section. In this model, the anode is
placed toward the outside of the tube and the cathode 1s placed
on the inside, contacting the water flow. Alternatively, the
anodes and cathodes may be in plates parallel to the long axis

= | of the tube, or may be plates in a wafer stack. Alternately, the

¢lectrodes may be placed in a side tube (“I" model) out of the
direct flow of water. Protocols are provided to produce super-
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.

Tennant Company
Exhibit 1101
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“Water Temperature is a Factor for Formation of the Suspension”

US RE4S4ISE

1. ‘415 Patent, claim 18 requires —
water temperature is a factor Ve
and that the temperature be no
greater than about ambient
temperature. - Petition (Paper 1), 34

- Ex. 1101, 12:14-17
- Reply (Paper 42), 11

2. For infringement, the Patent
Owner asserts this does not
require measuring or

analyzing water temperature.

- Reply (Paper 42), 5
- Ex. 1148

Tennant Company
Exhibit 1101
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“The Water has a Temperature No Greater than About Ambient... and the
Water Temperature is a Factor for Formation of the Suspension” (Claim 18)

From: R RNy

Teo: Enedemane |ora: Jotvson B Seoy:
< owt

Subject: RE: OWT . Tenant

Date ‘Wednesday, August 25, 2021 1:35:41 M
Attschmests:  WEOIW

[EXTERNAL E-MAIL]

Lora:

The fact that Tennant lost on claim construction does not prove good cause exists. OWT does not
see how the Court’s claim constructions gave rise to new written description defenses that Tennant
could not have asserted from the beginning of the case. Moreover, it was entirely foreseeable that
the Court might adopt OWT's contentions, and it was incumbent on Tenaant to provide contentions
in a timely fashion that addressed that possibility. Accordingly, during the meet and confer please
be prepared to explain the good cause for Tennant to add written description arguments for these
claim terms. = - -

meaed iInfringement by the Tennant e-cells under the doctrine of equivalents. With respect to claim 18,

share those i

wonses) OWT has already alleged that “the water temperature is a factor for formation of the suspension” as

~-en| CONStrued by the Court in the Tennant process since Tennant instructs its user to use “clear cool
~we Water.” With respect to claim 20, OWT is still in the process of analyzing the impact of the Court’s
b cropping i i o e cas i eseretion o g st e o' oo
of the relevant claim term.

We will be sending a separate email about Tennant's requested stay, but are available to meet and
confer on both issues at 2 pm tomorrow.

Nate

Nate D Louwagie

Carison Caspers

225 S. Sixth St Suite 4200
Minneapolis, MN 55402
Direct 812.430.9650

Cell 812.718.3924 - Reply (Paper 42), 5

TENNANT COMPANY - EX. 1 148
EXHIBIT 1148

.
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Testing Burden
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Petitioner’s Testing

1. Petitioner reconstructed embodiments of three prior art reference and tested them during the pandemic

2. Board agreed Petitioner made a prima facie case for inherency (Paper No. 10, *24-25, and 35-36)

3. Burden then shifted to Patent Owner to prove the creation of “microbubbles” and “nanobubbles” was not
inherent in the prior art. Howmedica Osteonics Corp. v. Zimmer, Inc., 640 Fed. Appx. 951, 957 (Fed. Cir.
2016).

4. Patent Owner failed to do so.

1. Patent Owner’s Expert, Dr. White, testified:
8 BY MR. JOHNSON:
9 Q Have you yourself done any testing in this case?
10 A No.
11 Q Have you tried to recreate any prior art in this case?
12 A No.

- Reply (Paper 42), 1, 5-7, 10, 16, 17, 19
- Ex. 1147, 16:8-12.
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Grounds 1-6
Primary Ref.:
Wikey — US Pat. No. 3,891,535

Fredrikson
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Petitioner’s Grounds 1-6

13, 18-23 and 25 Wikey
2 13, 18-23 and 25 103 Wikey and AFD
3 13, 18-23 and 25 103 Wikey and AFD in view of the general knowledge,

experience and common sense of a POSITA as
reflected in Wendt, Han, Glembotsky and Burns

4 26 and 27 103 Wikey and Clark
5 26 and 27 103 Wikey, Clark and AFD
6 26 and 27 103 Wikey, Clark and AFD in view of the general

knowledge, experience and common sense of a
POSITA, as reflected in Wendt, Han, Glembotsky and
Burns

- Petition (Paper 1), 4
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.415
13. A method for producing an oxygenated aqueous composition
Comprising: United States Patent 11+ i 3,891,535
S s Wikey 1451* June 24, 1975
flowing water at a flow rate no greater than 12 gallons per minute I
. . .. . 154] AQUARIUM WA REATMEN :l::;: (‘.::.: l‘i.::'u;wl ,‘0: u:\‘
through an electrolysis emitter comprising an electrical power oy STTAATIS s AT 117 R i
. Chicago, I '-l-ll FOREIGN PATENTS OR APPLICATIONS
source electrically connected to an anode electrode and a o) Moter 31e 11908 Cermary o &
cathode electrode contained in a tubular housing, 231 ot e
. .. [21] Appl No. 377.8 Firm—Alter and Weiss
causing electricity to flow from the power source to the e Aeiics e .
163] Comimamion of Ser No 120,342, March 11
electrodes, and, P e 373004 e e et e i
. .. .. . .. 21 us.a 204275; 20416 6. aoer poraiied diepieed piaies poskioncd in the water
producing the composition comprising a suspension comprising T ——,
. . SH| Field of Semrch 204149, 173
oxygen microbubbles and nanobubbles in the water, the

microbubbles and nanobubbles having a bubble diameter of i L;_!,'{":.f'_"i?j::‘"““
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to iz
0.140 inches;
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids
such that the water supports plant or animal life.

a8

- Petition (Paper 1), 30
- Ex. 1101, 11:20-12:4 R
- Ex. 1112 Exhibit 1112
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Ground 1 — Wikey Teaches “Flowing Water at a Flow Rate No Greater than 12 Gallons per Minute”

3,891,535

United States Patent 119 1 3,891,535 3 o 4
Wikey 451* June 24, 1975 FIG. 3 teaches the device utilizing the electrolysis ap imeans for periodically changing polarization o main-
paratus 11 in a way, that among other things, over 1ain the gaseous discharge at said electrodes,
154]  AQUARIUM WATER TREATMENT saman i Kk . 20 ‘comes tharmal siratification which sy occur o Iarger tube means surrounding said electrolysis unil in said
ALPARATUS Toraes lonesy e el oo aquariums. More particularly, FIG. 3 shows means for fish tank,
)778 307 121873 Beer eval 12 increasing the circulation of the water and intersper- 5 said tube means comprising a first vertical tube

[76] Inventor. Arnold wn:u m40w Newport
Chicago,

FOREIGN PATENTS OR APPLICATIONS

“““ ., e apnaratus 13, In fact, the level of the water in tube 41

s increases until water is flowing in the direction shown

U.S. Application Data
163] ¢ o of S Mo, 123342, e 11 1971, =1 ABSERACT

1521 :s a - 2428, 2040010 6: 2080145 e e tm":ﬂh‘:&':“"’ “;S::Z:T;;: by arrows 44 in the hO rizonta] tUbe 46 and baCk down

apart paralled dispased plates positioned in the w,
being treated. Consecutive pliies are umuel e
511 Int.CL_ €O UBZ; B0k 3/10; CO2b 300 iped a1 a relatively low voltige. The polarization of the

MRS siesiesnteee | through second vertical tube 47, The |water that flows

" culation of the water thereby improving the general
(58] References Cited environment of the aquarium.

R through the three tubes is forced therethrough by the
electrolysis action and because of the electrolysis ac-
tion contams a plethora of oxygen bubbles The hydro-

Thos, there i here GECTBE TN ERCH oIy A
uniquely suited for treating water by aeration and ster-
ilization. The water treated, as described herein, can
either be for aquariums, fish ponds or fish tanks. The
apparatus described herein effectively COURterscts in- 40
creased biochemical oxygen demand.

While the above princi) and advantages of the in-
vention have #nTmm in connection with spe- said first and second vertical tubes extending below
cific arrangements and apparatus, it is to be clearly un- the water line and open at said tube bottoms,

a5 s2id first vertical twbe also open at the top and said

second vertical tube closed at the top,
said horizontal tube providing a conduit for circula-
tion of serated water from said first vertical tube

tube means usnwldmg un clectrolysis unit in said
fish tank,
a hmmmnl tube joining said first and sccond vertical

m:mmwmmmrnw«xu
tube,

derstood that the description is only made by way of ex-
ummmunmummo:mum-m en-

" taim
1. Water treatment apparatus for aerating and steril- through said horizontal tube and down said second
ing fish tanks, so  vertical tube into the water adjacent 1o the botom
said apparatus comprising at least one pair of clec- of the tank
trodes immersed in said fish tank, 4. The apparatus of claim 3 wherein said electrodes
said e\ccmsoes being juxtaposed but non-contiguous  are spaced 1/64 im':’p;;\.
o onc another, said space maintai insulators disposed between el
« Yow voltage source for oppositely polarisog sad 55 sad clectrodes, and - Petition (Paper 1), 30
electrodes to cause electrolysis of the water 1o re- said electrodes being platinum plated titanium in

e e o sy sl s pie g - Ex. 1103, 9932, 61, 68, 69
« - Ex. 1112,3:15-21
- Reply (Paper 42), 6

[Tennant Company
Exhibit 1112 L]
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Ground 1 — Wikey Teaches “Flowing Water at a Flow Rate No Greater than 12 Gallons per Minute”

56. Following are relevant parameters/measurements obtamned from

Operation #1:
Parameters Measurements Value
electrode spacing 0.016 inch
water fype well water
Voltage oV

| flow rate 0.96 gpm ]

CUIIent 62 amn
nifial conductivity 358.2 ppm
nifial dissolved oxvgen content | 69.8%
dissolved oxygen content while | 121.4%
munning cell
3 hour dissolved oxygen content | 126.6%

- Petition (Paper 1), 22
- Ex.1103,956

- Petition (Paper 1), 22
- Ex.1103,954
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.415
13. A method for producing an oxygenated aqueous composition
Comprising: United States Patent 11+ i 3,891,535
S s Wikey 1451* June 24, 1975
flowing water at a flow rate no greater than 12 gallons per minute I
. . .. . 154] AQUARIUM WA REATMEN :l::;: (‘.::.: l‘i.::'u;wl ,‘0: u:\‘
through an electrolysis emitter comprising an electrical power oy STTAATIS s AT 117 R i
. Chicago, I '-l-ll FOREIGN PATENTS OR APPLICATIONS
source electrically connected to an anode electrode and a o) Moter 31e 11908 Cermary o &
cathode electrode contained in a tubular housing, 231 ot e
. .. [21] Appl No. 377.8 Firm—Alter and Weiss
causing electricity to flow from the power source to the e Aeiics e .
163] Comimamion of Ser No 120,342, March 11
electrodes, and, P e 373004 e e et e i
. .. .. . .. 21 us.a 204275; 20416 6. aoer poraiied diepieed piaies poskioncd in the water
producing the composition comprising a suspension comprising T ——,
. . SH| Field of Semrch 204149, 173
oxygen microbubbles and nanobubbles in the water, the

microbubbles and nanobubbles having a bubble diameter of i L;_!,'{":.f'_"i?j::‘"““
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to iz
0.140 inches;
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids
such that the water supports plant or animal life.

a8

- Petition (Paper 1), 30
- Ex. 1101, 11:20-12:4 R
- Ex. 1112 Exhibit 1112
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

13. A method for producing an oxygenated aqueous composition

comprising:

flowing water at a flow rate no greater than 12 gallons per minute
through an electrolysis emitter comprising an electrical power
source electrically connected to an anode electrode and a

cathode electrode contained in a tubular housing,

producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the
microbubbles and nanobubbles having a bubble diameter of

less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to

0.140 inches;

the power source produces a voltage no greater than about 28.3

volts and an amperage no greater than about 13 amps,

the tubular housing has an inlet and an outlet and a tubular flow

axis from the inlet to the outlet;

the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

such that the water supports plant or animal life.

Petition (Paper 1), 30
Ex. 1101, 11:20-12:4
Ex. 1103, 99 29, 30
Ex. 1112

United States Patent v

Wikey

o 3,891,535
1451* June 24, 1975

541 AQUARIUM WATER TREATMENT
APPARATLS
[76] laventor  Armeld Wikey, 5040 W Newport
Chicago, Il 60641
) Notice  The portion of the term of this
patemt subseguent 1o Oct. 30, 1990
has heen dinclamed

122] Filed Juby 9, 1973
[21] Appl No. 377,897
Retated U S Application Data
16)] Comimamion of Ser Mo 133,342, March 11, 1971,
Pat No 1720014
1521 s Q 204275, 204/DIG 6, 2047149,
20001

2100169

$1] Gee OL. . CA2b 182 BOTK 300, CO2b 300

[58] Field of Senrch 204/149, 175, DIG. 6.
210

%
UNITED STATES PATENTS
I Kartomark

BTN (11969 Kk ot ol 204149 X
R 04778
TWIOT 1IN Beeretal 1
FOREIGN PATENTS OR APPLICATIONS
19214 111908 Germany WUDIG &

samimer—bohes H Mack
samimer— A € Prescolt
tgens. o Firm—Aher and Weiss.

ABSTRACT

Wister trestment apparatus for use in aguarioms and

the like comprmng the serial arrangement of waced
apart paralied disposed plates positioned in the waler
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Ground 1 — Wikey Teaches “causing electricity to flow

United States Patent 119
Wikey

nn 3,891,535
1451* June 24, 1975

[54

[76]
1+
1221
2
163]

1521
151]

AQUARIUM WATER TREATMENT
APPARATUS

Inventor:  Arnold Wikey, 5040 W. Newport
Chicago, Il. 60641

Notice:  The portion of the term of this

patent subsequent 1o Oct. 30, 1990,

has been disclaimed.
Filed:  July 9, 1973
Appl. No.: 377,597
Related U.S. Application Data

Continaation of Ser. No. 123,342, Masch 11, 1971,

Pat. No. 1,720,014

us Q. 204/275; 204/DIG. 6; 204/129;
210/169
Int. CL___ €02b 1/82; BO1k 3/00; C02b 3/00

(58] Field of Search._. 2041149, 273, DIC. &
210/169
(561 References Cited
UNITED STATES PATENTS
T5IBE NI904 Kertmark 2047149

MU, ks mmm etal
769196 10/19
B 778307 wum e
FOREIGN PATENTS OR APPLICATION
189,214 111905 Germany ... 204/

. 2047149 X

Primary Examiner—John H. Mack
Assistant Examiner—A. €. Prescott
Attorney, Agens, or Firm—Alter and Weiss

1571 ABSTRACT

Water treatiment apparatus for use in aquarium
the fike comprising the serial arrangement of §
apart paralled dispased plates positioned in the
being treated. Consecutive plaies are oppositely
ized at a relatively low vohge. The polarization
plaies is periodically or randomly reversed. The
ratus acts to kill hacteria, ocrate and increase th
culation of the watcr thereby improving the g
environment of the aquarium

4 Claims, 3 Drawing Figures

[Tennant Company
Exhibit 1112

3,891,535

1
WATER NT

h tank the lik

“This invention is a continuation in part of my prior
application filed on Mar. 11, 1971, having Ser. No.

supply gencrally designated as 12 fecds power to the
electrodes units 13 diagrammatically shown and
water 14. The clectrode unit comprises a plurality

2

i fish tanks, aguaniums and the like. A reversing power
supply generally designated as 12 feeds power to the
electrodes units 13 diagrammatically shown under
waier 14, The electrode unit comprises a plurality of
Jquxtaposed plates or electrodes, such as elecirodes 16
and 17, In a preferred embodiment of the invention,
the electrodes are plates made of platinum coated tita-

MREM.

lizes two or mare plates spaced apart and insulated
from cach other, The plates are immersed in 4 fish tank
o the like. A power source is provided for oppasitely
polarizing juxtaposed platcs. A low vnum reu is peri-
odically reversed to prevent any impuritics
on the plates. Means may further be p-mrld:d for carry-
ing the released gases. i ¢ . the oxygen o the bottom of
the bodies of waters to enhance the aerating effect
along with the sterilization of the water.

The foregoing and other objects and sdvantages of
thit invention and the manner of obtaining them will be

45 the relative amperage of the preferred embodiment is
 of Y amp, With the low voltage acrass the
alternate plates, the waler fends 10 electrolyze and
break into its constituent gases, i.e., two parts hyds
and one part oxygen. With a platinum coated titanium
30 plate, the bubbles of gas including oxygen are ex-
tremely small, and the plates themselves tend to resist
any buildup of residue of impurities thereon. In addi-
tion, the reversing of the polarity also has tendencies to
eainthe pates 2 clean condition 10 that hey mai-
5 mize the action of electrolysis obtained between

more apparent, and the invention itself will be bestun-  plales. §
derstood by i of an FIG. 2 she I FIG. 1 in
2 s takeni a fish tank 39 where uumenem purifying and acrating

the accompanying drawings, wherein
1is 3 sehematic view of the inve
ating treatment apparatus;

FIG. 2 shows the pn.mluso!’ FIG. | adapted for use
in fish ponds or aquariums;

FIG. 3 shaws  Forther rofmenent of the apparatus of
FIG. 1.

InFIG. | the number 11 generally shows the electrol-
yais apparatus utilized for acrating and treating water

VE EXHIBIT -

the water. The size of the fish tank is of little conse-
quence since more electrode wnits are added If re
quired by the volume of water and number of fish in the
aquarium

he electrode unit 13 is shown connected to a power
. The showing, of course, is schematic, and
the plates of the unit are in actuality more closely
packed together to be within the dimensions set forth
in the description of the plates of FIG. 1.
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Ground 1 — Wikey Teaches “causing electricity to flow”
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The power supply 12 is shown schematically as com-
prising a D.C. source, such as battery 28, which is con-
nected to conductors 29 and 31.

lates is periodically or

3,891,535

WATER NT

This invention is a continuation in part of my prior
applcstion fled on Mar. 1. 1971, having Ser. No.
ow U.S. Pat No. 3,720,014 and entitied
WATER " TREATMENT . APPARATUS — AND
METHOD. This invention relates to water treatment
apparatus and more particularly 1o apparatus for im-
proving the environment of the aquariums and the likc.

o 13 tho death of st buchesof water o conmed 10
by cultural and natural cutrophication, fish tanks and
iqumumx jre alio subject 0 the hazards of natural
pollution. Among the most prominent characteristics
of such nonusable poILultd "kt tank wacer are the high
bacteria count and lack of oxygen. Of course, there are 15
ather characteristics, such as 4 putcid smell andjor al-
ga, for example

In the past, aeration of fish tanks and aquariums has
been accomplished through the use of pumps and agita-
tors. The pumps and agitators are relativel ient
and noisy. Furthermore, they fail 1o reduce the bacteria
in the tank.

Accordingly, an object of thi

E

hank: the ik
supply gencrally designated as 12 fecds power 1o the
electrodes units 13 diagrammatically shown under
water 14. The electrode unit comprises a plurality
juxtaposed plates or eleetrades, such as electrodes. 16
and 17. In a preferred cmbodiment of the invention,
the electrades are plates made of platinum coated tita-
niwm.

The consecutive plates are oppos ely polarized. For
example, when plate 16 is ly polarized, then
plate 17 is negatively polarized. “The conducior 18 &
connected to plate 16 and 19 and then passes around
or through plate 17. There is no electrical connection
‘etween plate 17 and conductor 18. The 1 is
alse connected t the slternate plates, Similarly. con-
ductar 23 i the alternate plate
with plate 17 3t 34,

26 and separated from wach cther with msalated wash.
ers, such as washer 27. In a preferred embodiment of
the invention, the washers are made from teflon.

The power supply 12 is shown schematically as cor-

|-

A
lizes two or mare plates spaced apart and insulated
from cach other, The plates are immersed in 4 fish tank
or the like. A power source is provided for oppositely
polarizing jutaposed plates, A low voltage fickd is peri-
odically reversed to prevent any buildup of impuritics
on the plates. Means may further be provided for carry-
ing the released gases. i ¢ . the oxygen o the bottom of
the bodies of waters to enhance the aerating effect
along with the sterilization of the water.

The foregoing and other objects and sdvantages of
thit invention and the manner of obtaining them will be

s0

S5

the relative amperage of the preferred embodiment is
in the order of % amp. With the low valtage acrass the
alternate plates, the water tends ta electrolyze and
break into its consituent gases, .., two parts hyd

and one part oxygen. With a pl
plate, the bubbles of gas including oxygen are e3-
sanall, and the plates themselves tend to resist
residue of impurities thereon. In addi-

any buil
tiom, the reversing of the polarity also has tendencies to

retain the plates in a clean condition so that they maxi-
mize the action of electrolysis obtained between

more apparent, and the invention itself will be bestun-  plales.

derstood by i ofan FIG. 2 she i FIG. 1 in
2 s takeni a fish tank 39 where uumenem purifying indi:lllm;

the accompanying drawings, wherein: go the water. The size of the fish tank it of little conse-

C. § 4 i i uf ke vl et ser-
ating treatment apparan
FIG. 2 shows the lppn.mlus of FIG. 1 adapted fof use
in fish pands or squariums; and
FIG. 3 shiorws a farther refinement of the apparatus of (o

FIG. 1.
InFIG. | the number 11 generally shows the electrol-
yais apparatus utilized for acrating and treating water

quence since more electrode wnits are added W re
quired by the volume of water and number of fish in the
aquarium

The electrode unit 13 is shown connected to a power
supply 12. The thowing, of course, i schematic, and
the plates of the unit are in actuality more closely
packed together to be within the dimensions set forth
in the description of the plates of FIG. 1.
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

13. A method for producing an oxygenated aqueous composition

comprising:

flowing water at a flow rate no greater than 12 gallons per minute
through an electrolysis emitter comprising an electrical power
source electrically connected to an anode electrode and a

cathode electrode contained in a tubular housing,

producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the
microbubbles and nanobubbles having a bubble diameter of

less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to

0.140 inches;

the power source produces a voltage no greater than about 28.3

volts and an amperage no greater than about 13 amps,

the tubular housing has an inlet and an outlet and a tubular flow

axis from the inlet to the outlet;

the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

such that the water supports plant or animal life.
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.,415
13. A method for producing an oxygenated aqueous composition
comprising: ‘I‘J::'ttd States Patent 1 u;:] -Jr.zzllr;z’i
flowing water at a flow rate no greater than 12 gallons per minute S ———— B
through an electrolysis emitter comprising an electrical power Y oo R - f- e
source electrically connected to an anode electrode and a ) Mot EE;"L&Z;":R:.:.M s T G S
cathode electrode contained in a tubular housing, N ot e,
causing electricity to flow from the power source to the e Aeiics e . .
electrodes, and, BRI T e v e et
o2 e e

$21 us.Q 204275, 204/DIG. 6. 204149,
210716/

producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the

. . . 1 Refevences Cited
microbubbles and nanobubbles having a bubble diameter of rupy UNTTED STATES PATENTS
less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to Z
0.140 inches; o
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

S1] Gee OL. . CO2b 12 BOTK 300, €
S4] Field of Senrch 204149, 17:

— 48

such that the water supports plant or animal life. - Petition (Paper 1), 31
- Ex. 1101, 11:20-12:4
- EX. 1 103, ﬂ 35 [rennant Company
_ EX. 1112 Exhibit 1112

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE Fredrikson




Ground 1 — Wikey Teaches “producing the composition comprising a suspension comprising oxygen
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1571 ABSTRACT

Water treatment apparatus for use in aquariums and
the like comprising the serial arrangement of spuced
apart paralled disposed plates positioned in the water
being treated. Consecutive pltes are oppasitely polar-
ized at a relatively low vohage. The polarization of the
plates is periodically or randomly reversed The appa-
ratus acts to kill bacteria, acrate and increase the ci
culation of the waler thereby improving the general
environment of the aquarium

4 Claims, 3 Drawing Figures
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This invention is a continuation in part of my prior
applcstion fled on Mar. 1. 1971, having Ser. No.
ow U.S. Pat No. 3,720,014 and entitied §
WATER " TREATMENT . APPARATUS — AND
METHOD. This invention relates to water treatment
apparatus and more particularly 1o apparatus for im-
proving the environment of the aquariums and the likc.

o 13 tho death of st buchesof water o conmed 10
by cultural and natural cutrophication, fish tanks and
iqumumx jre alio subject 0 the hazards of natural
pollution. Among the most prominent characteristics
of such nonusable poILultd "kt tank wacer are the high
bacteria count and lack of oxygen. Of course, there are 15
ather characteristics, such as 4 putcid smell andjor al-
ga, for example

In the past, aeration of fish tanks and aquariums has
been accomplished through the use of pumps and agita-
tors. The pumps and agitators are relativel ent
and noisy. Furthermore, they fail 1o reduce the bacteria
in the tank.

Accordingly, an object of this present invention is to
provide economical and efficient equipment for acrat-
ing fish tanks and the like El]

Aelated object of the present invention is to provide
the apparatus for acrating water while sterilizing the
water.

0

and one¢ part oxygen. With a plauinum coated titanium
30 plate, the bubbles of gas including oxygen are ex-

hank: the ik
supply gencrally designated as 12 fecds power 1o the
electrodes units 13 diagrammatically shown under
water 14. The electrode unit comprises a plurality
juxtaposed plates or eleetrades, such as electrodes. 16
and 17. In a preferred cmbodiment of the invention,
the electrades are plates made of platinum coated tita-
niwm.

The consecutive plates are oppos ely polarized. For
example, vhen plate 16 i ly polarized, then

te 17 is negatively polarized. “The conducior 18 &

Fonmected 1o plate 16 and 19 and then passes around
or through plate 17. There is no electrical connection
‘etween plate 17 and conductor 18. The 1 is
alse connected t the slternate plates, Similarly. con-
ductar 23 i the alternate plate
with plate 17 3t 34,

26 and separated from wach cther with msalated wash.
ers, such as washer 27. In a preferred embodiment of
the invention, the washers are made from teflon.

The power supply 12 is shown schematically as cor-
prising a D.C. source, such as battery 28, which is con-
nected to conductors 29 and 31,

Means are provided for periodically <hanging the po-
\dmy of the electrodes. As schematically shawn in FIG.
a small synchronous motor is coupled ta a source. nr

tremely small, and the plates themselves tend to resist

a8

A preferred embodiment of the present invention ufi-
lizes two or more plates spaced apart and insulated
from cach other. The plates are immersed in a fish tank
or the like. A power source is provided for oppasitely
polarizing juxtaposed platcs, A low volage fickd is peri-
adically reversed to prevent any buildup of impurities
on the plates. Means may further be provided for carry-
ing the released gases. i.c.. the oxygen to the bottom of
the bodies of waters to enhance the aerating effect
along with the sterilization of the water.

The foregoing and other objects and advantages of
this invention and the manner of obtaining them will be

s0

water in which the electrodes are placed, Nonetheless,

mc relative amperage of the preferred embodiment is
in the order of % amp, With the low voltage across the

Ahernate. plates, the water lends (@ clecirolyze. and

break into its consiituent gases, i.c., two parts hyd

and one part oxygen. With a pl

plate, the bubbles of gas including oxygen are ex-

small, and the plates themselves tend 1o resist

residue of impurities thereon. In addi-

any buil
tiom, the reversing of the polarity also has tendencies to

retain the plates in a clean condition so that they maxi-
mize the action of electrolysis obtained between

more apparent, and the invention itself will be bestun-  plales.

derstood by i ofan FIG. 2 she i FIG. 1 in
2 s takeni a fish tank 39 where uumenem purifying indi:lllm;

the accompanying drawings, wherein: go the water. The size of the fish tank it of little conse-

C. § 4 i i uf ke vl et ser-
ating treatment apparan

FIG. 2 shows the lppn.mlus of FIG. 1 adapted fof use
in fish pands or squariums; and

FIG. 3 shiorws a farther refinement of the apparatus of (o

FIG. 1.
InFIG. | the number 11 generally shows the electrol-
yais apparatus utilized for acrating and treating water

quence since more electrode wnits are added W re
quired by the volume of water and number of fish in the
aquarium

The electrode unit 13 is shown connected to a power
supply 12. The thowing, of course, i schematic, and
the plates of the unit are in actuality more closely
packed together to be within the dimensions set forth
in the description of the plates of FIG. 1.
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Ground 1 — Wikey Teaches “producing the composition comprising a suspension comprising oxygen
microbubbles and nanobubbles in the water, . ..”

3,891,535
United States Patent 119 nn o 3,801,535 3 4

i FIG. 3 teaches the device ulilizing the electrolysis ap- ‘means for periodically changing polanzation to main-
Wiker 1451 June 24, 1975 i way, that among other things. over- tain

through second vertical tube 47, The water that flows
through the three tubes is forced therethrough by the
electrolysis action and because of the electrolysis ac- 20
tion contains a plethora of oxygen bubbles. The hydro-
gen that is released in tube 41 escapes into the atmo-
sphere at opening 43. The water containing the oxygen
bubbles passes back down through tube 47 which is
open at the bottom portion 48 thereof to enable aer- 25
ated water to flow therethrough and supply oxygen to
the lower levels of the tank.

the gaseous discharge at

it

HEH
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°
3

HEE R

b =l " 1 & - - [l - - I '
t i are 64 inch apart, ..
% Ide u_ » s e, ¢ " s i s s - Petition (Paper 1), 31
x ;¢ a low voltage source for oppositely polarizing said s5  said ¢ & ‘
e e e ey v e e, panam plid tiaken o - Reply (Paper 42), 6
ing the waser, . eeeass
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Ground 1 — Wikey Teaches “producing the composition comprising a suspension comprising oxygen
9

microbubbles and nanobubbles in the water, ...’
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Ground 1 — Wikey Teaches “producing the composition comprising a suspension comprising oxygen
microbubbles and nanobubbles in the water, . ..
Outlet of tube
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Ground 1 — Wikey Teaches “producing the composition comprising a suspension comprising oxygen
2

microbubbles and nanobubbles in the water,. ..
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Ground 1 — Dr. Tremblay’s Prior Art Testing Follows the 415 Patent Specification
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Measurement of O, Bubbles

Attempts were made to measure the diameter of the O,
bubbles emitted by the device of Example 1. In the case of
particles other than gasses, measurements can easily be made
by scanning electron microscopy, but gasses do not survive
electron microscopy. Large bubble may be measured by pore
exclusion, for example, which is also not feasible when mea-
suring a gas bubble. A black and white digital, high contrast,
backlit photograph of treated water 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, giving a scale multiplier of 0.029412.

Recorded bubble diameters at scale were 0.16, 0.22, 0.35,
0.51, 0.76, 0.88 and 1.09 millimeters. The last three were
considered outliers by reverse analysis of variance and were
assumed to be hydrogen bubbles. When multiplied by the
scale multiplier, the assumed O, bubbles were found to range
from 4.7 to 15 microns in diameter. This test was limited by
the resolution of the camera and smaller bubbles in the
nanometer range could not be resolved. It is known that white

light cannot resolve features in the nanometer size range, so
monochromatic laser light may give resolution sensitive
enough to measure smaller bubbles. Efforts continue to
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.,415
13. A method for producing an oxygenated aqueous composition
comprising: ‘I‘J::'ttd States Patent 1 u;:] -Jr.zzllr;z’i
flowing water at a flow rate no greater than 12 gallons per minute S ———— B
through an electrolysis emitter comprising an electrical power Y oo R - f- e
source electrically connected to an anode electrode and a ) Mot EE;"L&Z;":R:.:.M s T G S
cathode electrode contained in a tubular housing, N ot e,
causing electricity to flow from the power source to the e Aeiics e . .
electrodes, and, BRI T e v e et
o2 e e

$21 us.Q 204275, 204/DIG. 6. 204149,
210716/

producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the

. . . 1 Refevences Cited
microbubbles and nanobubbles having a bubble diameter of rupy UNTTED STATES PATENTS
less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to Z
0.140 inches; o
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

S1] Gee OL. . CO2b 12 BOTK 300, €
S4] Field of Senrch 204149, 17:

— 48

such that the water supports plant or animal life. - Petition (Paper 1), 31
- Ex. 1101, 11:20-12:4
- EX. 1 103, ﬂ 35 [rennant Company
_ EX. 1112 Exhibit 1112
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.,415
13. A method for producing an oxygenated aqueous composition
comprising: United States Patent an 3,891,535
. . Wikey 1451 June 24, 1975
flowing water at a flow rate no greater than 12 gallons per minute I
. . o . . 154] AQUARIUM WA REATMEN :l::;: (‘.::.: l‘i.::'u;wl ,‘0: u:\‘
through an electrolysis emitter comprising an electrical power (761 Wt At g, 2000 . ppegen, AT 12V B I
. Chicago, 1. 60641 FOREIGN PATENTS OR APPLICATIONS
source electrically connected to an anode electrode and a ") Nouce e 1% Germary o o
cathode electrode contained in a tubular housing, 231 ot e
. I [21] Appl No. 377.8 Firm—Alter and Weiss
causing electricity to flow from the power source to the o i i —
16)] Comimamion of Ser Mo 133,342, March 11
electrodes, and, P e 373004 e e et e i
. .. .. . .. s us. 204275 204/DIG 6. ...n';‘:m dmposed .::... :‘:—::-:«-" Im::‘::
producing the composition comprising a suspension comprising I ———
. . S5 Field of Sesrch 204/149, 278
oxygen microbubbles and nanobubbles in the water, the

microbubbles and nanobubbles having a bubble diameter of i L;_!,'{":.f'_"i?j::‘"““
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to iz
0.140 inches;
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

a8

such that the water supports plant or animal life. - Petition (Paper 1), 32
- Ex. 1101, 11:20-12:4
- EX. 1 103, ﬂ 34 [rennant Company
_ EX. 1112 Exhibit 1112
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Ground 1 — Wikey Teaches “the anode electrode is separated at a critical distance from the cathode
such that the critical distance is from 0.005 inches to 0.140 inches”

United States Patent 119 i 3,891,535 3,891,535
Wikey 145 June 24, 1975

WATER NT in fish tank: i the liks
supply gencrally designated as 12 fecds power to the
‘This invention is a continuation in part of my prior  electrodes units 13 diagrammatically shown under

154] ROUARIU\"_“AT“ TREATMENT A mm o Al "';‘u“‘}g;; application filed on Mar. 11, 1971, having Ser. No.  water 14. The clectrode unit comprises a plurality of
APPARATUS 305w n e R 123,442, now U.S. Pat No. 3,720,014 and entitled 5 juxtapased plates or electrodes, such as clectrodes. 16
[T6] Inventor  Arnold Wikey, 5040 W. Newpor(. WATER  TREATMENT  APPARATUS AND  and 17. In a preferred embodiment of the invention,
Chicago, 111, 60641 FOREIGN PATENTS OR ,\pp[_;c,\nous METHOD. This imvention relates fo water trsament  the electrrdes are plates made of plarinum costed -

. e TR 2 s apparatus and more particularly to apparatus for im-  nium
|*] Netice :’;ﬁ:ln:tm “s:::;l:&xd;;“w?o - proving the environment of the aquariums and the like The consecutive plates are oppositely polarized. For
Has been disclaimed. T Just as the death of natural bodics of water is caused 10 exsmple, when plate 16 is positively polarized, then
. imary Examiner—John H. Mack by cultural and natural cutiophication, fish tanks and  plate 17 is negatively polarized. The conductor 18 &
1221 Filed July 9, 1973 Ausisrant Evaminer—A. C. Prescott aquariums are also subject 1o the hazards of natural  connected to plate 16 and 19 and then passes around

Attorney, Agent, or Firm—Alter and Weiss pollutian. Among the most prominent characieristics  or through plate

There is no electrical connection

Ll Annl Nas 22,597

In a preferred embodiment of the invention, the
40 plates are maintained at a distance of 1/64 inch apart
by the insulators and a 6 volt D.C. source is utilized.

wtilizes a change of polarity to prevent residual insula- 5>
tion

‘Yet another object of this inventian is to provide an
aerating and circulating pump with no Moving parts for
use on fish ponds or aquariums.

Yeta further object of the invention is to provide low
voltage. low current flow electrolysis cquipment that
can be used 10 both acrate and sterilize water to over-
come pollution.

A preferred embodiment of the present invention uti-
lizes two or mare plates spaced apart and insulated
from cach other, The plates are immersed in 4 fish tank
o the like. A power source is provided for oppasitely
polarizing jutaposed plates, A low voltage fickd is peri-
adically reversed to prevent any buildup of impurities
on the plates. Means may further be provided for carry-
ing the released gases. i ¢ . the oxygen o the bottom of
the bodies of waters to enhance the aerating effect
along with the sterilization of the water.

20

the polarity of the alternate plates, such 3s plates 16
and 17, for example, can be used within the scope of
this invention.

In a preferred embodiment of the invention, the
plates are maintained at a distance of 164 inch apart
by the insulators and a 6 volt D.C. source is utilized
The amperage between the plates, of course, depends
on the size of the plates and the conductivity of the
water in which the electrodes are placed, Nonetheless,
the relative amperage of the preferred embodiment is
in the order of % amp. With the low valtage acrass the
alternate plates, the water tends ta electrolyze and
break into its consituent gases, .., two parts hyd
and one part oxygen. With a platinum coated titanium
plate, the bubbles of gas including oxygen are e3-
tremely small, and the plates themselves tend 10 resist
any buildup of residue of impurities thereon. In addi-
tion, the reversing of the polarity also has tendencles to

Petition (Paper 1), 32

The fors and other objects and advantages of __ retain the platesin a clean condition so that they maxi-
this .W.“Z‘“"Z‘ﬂ, e manner of obtaining e o 53 mizs the Action of slectroiyis obtained betweén - EX. 1 103, ﬂ 34
more apparent, and the invention itself will be bestun-  plales.
o ' ik B frcaing Ex. 1112, 2:39-41
" s i taken i a fish tark 39 where \!ulﬂed!urpulllymgindi!lllm; - X. 5 Lt -
the accompanying drawings, wherein: go the water. The sz of the fish ¢ conse-

FIG. § 4 c5armadic i uf ke vl eaiae scr-
ating treatment apparan

FIG. 2 shows the lppn.mlus of FIG. 1 adapted fof use
in fish pands or squariums; and

FIG. 3 shiorws a farther refinement of the apparatus of (o

FIG. 1.
InFIG. | the number 11 generally shows the electrol-
yais apparatus utilized for acrating and treating water

quence since more electrode wni uaits sce added f re-
quired by the volume of water and number of fish in the
aquarium

The electrode unit 13 is shown connected to a power
sl ¢ The showing, of course, is schematic, and
es of the unit are in actuality more closely
pn:ked together to be within the dimensions set forth
in the description of the plates of FIG. 1.

[Tennant Company
Exhibit 1112
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Ground 1 — Wikey Teaches “the anode electrode is separated at a critical distance from the cathode
such that the critical distance is from 0.005 inches to 0.140 inches”

56. Following are relevant parameters/measurements obtamned from

Operation #1:

Parameters Measurements Value

| electrode spacing 0.016 inch
Wa e
Voltage v
flow rate 0.96 gpm
current 6.2 amp
nifial conductivity 358.2 ppm
nifial dissolved oxvgen content | 69.8%
dissolved oxygen content while | 121.4%
munning cell
3 hour dissolved oxygen content | 126.6%

- Petition (Paper 1), 21-22
- Ex.1103,28,956

- Petition (Paper 1), 21-22
- Ex. 1103,28,9 54
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.,415
13. A method for producing an oxygenated aqueous composition
comprising: United States Patent an 3,891,535
. . Wikey 1451 June 24, 1975
flowing water at a flow rate no greater than 12 gallons per minute I
. . o . . 154] AQUARIUM WA REATMEN :l::;: (‘.::.: l‘i.::'u;wl ,‘0: u:\‘
through an electrolysis emitter comprising an electrical power (761 Wt At g, 2000 . ppegen, AT 12V B I
. Chicago, 1. 60641 FOREIGN PATENTS OR APPLICATIONS
source electrically connected to an anode electrode and a ") Nouce e 1% Germary o o
cathode electrode contained in a tubular housing, 231 ot e
. I [21] Appl No. 377.8 Firm—Alter and Weiss
causing electricity to flow from the power source to the o i i —
16)] Comimamion of Ser Mo 133,342, March 11
electrodes, and, P e 373004 e e et e i
. .. .. . .. s us. 204275 204/DIG 6. ...n';‘:m dmposed .::... :‘:—::-:«-" Im::‘::
producing the composition comprising a suspension comprising I ———
. . S5 Field of Sesrch 204/149, 278
oxygen microbubbles and nanobubbles in the water, the

microbubbles and nanobubbles having a bubble diameter of i L;_!,'{":.f'_"i?j::‘"““
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to iz
0.140 inches;
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

a8

such that the water supports plant or animal life. - Petition (Paper 1), 32
- Ex. 1101, 11:20-12:4
- EX. 1 103, ﬂ 34 [rennant Company
_ EX. 1112 Exhibit 1112
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

13. A method for producing an oxygenated aqueous composition
comprising:
flowing water at a flow rate no greater than 12 gallons per minute
through an electrolysis emitter comprising an electrical power
source electrically connected to an anode electrode and a
cathode electrode contained in a tubular housing,
causing electricity to flow from the power source to the
electrodes, and,
producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the
microbubbles and nanobubbles having a bubble diameter of
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to
0.140 inches;

the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,|

the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids
such that the water supports plant or animal life. - Petition (Paper 1), 32
- Ex. 1101, 11:20-12:4
- Ex.1103,934
- Ex. 1112

United States Patent v

Wikey

un o 3,891,535
1451* June 24, 1975
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Ground 1 — Wikey Teaches “the power source produces a voltage no greater than about 28.3 volts and
an amperage no greater than about 13 amps”

United States Patent 119 i 3,891,535 3,891,535
Wikey 145 June 24, 1975 '

[34] AQUARIUM WATER TREATMENT
APPARATUS

505 Germany . 204/DIG. 6

ln a preferred embodiment of the invention, the

40 plates are maintained at a distance of 1/64 inch apart

by the insulators and a 6 volt D.C. source is utilized.

The amperage between the plates, of course, depends

on the size of the plates and the conductivity of the

water in which the electrodes are placed. Nonetheless,

45 the relative amperage of the preferred embodiment is

in the order of % amp. With the low voltage across the
s — —

;.:upp‘-m:u- utilized for aerating and m‘a::; fr‘m‘; in the description of the plates of FIG. 1. - EX~ 1 1 12, 2:49'5 1
[Tennant Company - Paper 42’ 6

Exhibit 1112
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Ground 1 — Wikey Teaches “the power source produces a voltage no greater than about 28.3 volts and
an amperage no greater than about 13 amps”

56. Following are relevant parameters/measurements obtamned from

Operation #1:
Parameters Measurements Value
electrode spacing 0.016 inch
Liuatectine TretTrre pe—
<M oV
PSR T S— Thgpm
< current 6.2 amp
minal EaT.I.I.ILM_ll-\'il_'r a2 PRI
nifial dissolved oxvgen content | 69.8%
dissolved oxygen content while | 121.4%
munning cell
3 hour dissolved oxygen content | 126.6%

- Petition (Paper 1), 21-22
- Ex. 1103,28,956

- Petition (Paper 1), 21-22
- Ex. 1103,28,9 54
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

13. A method for producing an oxygenated aqueous composition
comprising:
flowing water at a flow rate no greater than 12 gallons per minute
through an electrolysis emitter comprising an electrical power
source electrically connected to an anode electrode and a
cathode electrode contained in a tubular housing,
causing electricity to flow from the power source to the
electrodes, and,
producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the
microbubbles and nanobubbles having a bubble diameter of
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to
0.140 inches;

the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,|

the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids
such that the water supports plant or animal life. - Petition (Paper 1), 32
- Ex. 1101, 11:20-12:4
- Ex.1103,934
- Ex. 1112
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) Notice  The portion of the term of this
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[21] Appl No. 377,897
Retated U S Application Data
16)] Comimamion of Ser Mo 133,342, March 11, 1971,
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20001

2100169

$1] Gee OL. . CA2b 182 BOTK 300, CO2b 300
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%
UNITED STATES PATENTS
I Kartomark

BTN (11969 Kk ot ol 204149 X
R 04778
TWIOT 1IN Beeretal 1
FOREIGN PATENTS OR APPLICATIONS
19214 111908 Germany WUDIG &

samimer—bohes H Mack
samimer— A € Prescolt
tgens. o Firm—Aher and Weiss.

ABSTRACT

Water treatment apparatus for use in aquarioms and
the like comprmng the serial arrangement of waced
apart paralied disposed plates positioned in the waler
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.415
13. A method for producing an oxygenated aqueous composition
comprising: United States Patent (s a 3,891,535
p . g: ) Wikey 451* June 24, 1975
flowing water at a flow rate no greater than 12 gallons per minute R
. . .. . 1541 AQUARIUM WA REATMEN {\.I:: l‘:;unu
through an electrolysis emitter comprising an electrical power s A

FOREIGN PATENTS OR APPLICATIONS
" 11908 Germany WUDIG. &

source electrically connected to an anode electrode and a
cathode electrode contained in a tubular housing,

causing electricity to flow from the power source to the
electrodes, and,

Eamimer—bo M. Mack

ABSTRACT

$21 us.Q 204275, 204/DIG. 6.

producing the composition comprising a suspension comprising 01 L O v B0k 300,
. . 58] Field of Senrch 204149, 27
oxygen microbubbles and nanobubbles in the water, the
_ ) ' "l [——
microbubbles and nanobubbles having a bubble diameter of iR STATRS PATINES

less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to Ty
0.140 inches;

the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,

th]

oo o]
T rnm=
m |

the tubular housing has an inlet and an outlet and a tubular flow
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

such that the water supports plant or animal life. - Petition (Paper 1), 33
- Ex. 1101, 11:20-12:4
- EX. 1 103, ﬂ 3 1 [rennant Company
_ EX. 1112 Exhibit 1112
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Ground 1 — Wikey Teaches “the tubular housing has an inlet and an outlet and a tubular flow axis from
RE45.415 the inlet to the outlet”

13. A method for producing an oxygenated aqueous composition

comprising: United States Patent 1+ wi o 3,891,535
Wikey 1451% June 24, 1975

flowing water at a flow rate no greater than 12 gallons per minute R
. . .« . . 154] AQUARIUM WA REATMEN :l‘l b1 \ I:O: l‘.::'u-n,l ,‘0: I‘vll\‘
through an electrolysis emitter comprising an electrical power o TS w0 a e
. Chicago, I 60641 FOREIGN PATENTS OR APPLICATIONS

source electrically connected to an anode electrode and a 3t 101908 Germar o
cathode electrode contained in a tubular housing, -

causing electricity to flow from the power source to the ¢
electrodes, and,

ABSTRACT

Water trestment apparatus for use w aguanums and
the like comprising the serial srrangement of wpaced

21 usa 204275; 204/DIG. 6. apart paraiied diposed piates positioned in the water

producing the composition comprising a suspension comprising A - - v
. . 58] Field of Senrch 204/149, 278
oxygen microbubbles and nanobubbles in the water, the
.3 . . s6) Releremces (Cited
microbubbles and nanobubbles having a bubble diameter of v UNTED STATES PATENTS

less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to
0.140 inches;

the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,

the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;|

the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

such that the water supports plant or animal life. - Petition (Paper 1), 33

- Ex. 1101, 11:20-12:4

- Ex.1103,931 frennant Company

_ EX. 1112 Exhibit 1112
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Ground 1 — Wikey Teaches “the tubular housing has an inlet and an outlet and a tubular flow axis from

nnnnn

122]  Fled:
1211 Appl. No.:
Rela

1631 Continsation
Fat. No 3.7

152] US. QL.
151] Int. CL.....
[58] Field of Sea
[56]

UNITH
51986 201904)

[

the inlet to the outlet”

sion of oxygen therein affected by the electrolysis. A
circulating device, such as vertical tube 41, is provided
which surrounds the electrolysis unit 13. The electroly-
sis unit is connected through conductors 18 and 23 to
a source of power, such as power source 12. The bot-
tom 42 of tube 41 is open to enable the flow of water
therein. The top 43 of tube 41 is also open and extends
above the normal level of water in the tank. A pumping
action in tube 41 is caused by the electrolysis action of
apparatus 13. In fact, the level of the water in tube 41
increases until water is flowing in the direction shown
by arrows 44 in the horizontal tube 46 and back down
through second vertical tube 47. The water that flows
through the three tubes is forced therethrough by the
electrolysis action and because of the electrolysis ac-
tion contains a plethora of oxygen bubbles. The hydro-
gen that is released in tube 41 escapes into the atmo-
sphere at opening 43. The water containing the oxygen
bubbles passes back down through tube 47 which is
open at the bottom portion 48 thereof to enable aer-
ated water to flow therethrough and supply oxygen to
the lower levels of the tank.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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beriodically changing polarization to main-
[gascous discharge at said electrodes.

s surrounding said electrolysis unit in said

means comprising a first vertical tube
it the bottom thereof,
cans further comprising a second vertical

ld vertical tube closed at the top and open
briom thereof,
b1 tube joining said first and second vertical

1 a::.l tube being located 50 as to be below

Lce of the water when sad fish tank is in op-
(whereby circulation for aeration is accom-
by the electrodes being encrgized 10 force
m saud first vertical tube through said hor
Jube and said second vertical tube 1o serate
¢ levels of said fish tank.

baratus of claim 1 wherein said horizontal
it second vertical tube at the top thereof
be is closed at the top

treatme ing and ster-

atus comprising at least one pair of elec-
bumersed in said fish tank, said electrodes

I S.mawwd but non-contiguous o one an-

tage source for oppositely polarizing said
Jes 10 cause electrolysis of the water to re-
kses 10 simultancously sterilize and acrate
v

r.

periodically changing the polarization to
b the gaseous discharge at said electrodes.
hs surrounding said clectrolysis unit in said
.

al tube joining said first and sccond vertical
rodes disposed within said first vertical

and second vertical tubes extending below
Jer line and open at said tube bottoms,

zu.mml tube also open at the top and said

vertical tube closed at the top,

ontal ube providing a conduit for circula-
aerated water from said first vertical tube
said horizontal tube and down said second
tube into the water adjacent to the botiom
fank

hparatus of claim 3 wherein said electrodes
1/64 inch apart,

maintained by insulators disposed between
etrodes, and

trodes being platinum plated titanium in

.....

Petition (Paper 1), 33
Ex. 1112, 3:6-26
Reply (Paper 42), 6
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.415
13. A method for producing an oxygenated aqueous composition
comprising: United States Patent (s a 3,891,535
p . g: ) Wikey 451* June 24, 1975
flowing water at a flow rate no greater than 12 gallons per minute R
. . .. . 1541 AQUARIUM WA REATMEN {\.I:: l‘:;unu
through an electrolysis emitter comprising an electrical power s A

FOREIGN PATENTS OR APPLICATIONS
" 11908 Germany WUDIG. &

source electrically connected to an anode electrode and a
cathode electrode contained in a tubular housing,

causing electricity to flow from the power source to the
electrodes, and,

Eamimer—bo M. Mack

ABSTRACT

$21 us.Q 204275, 204/DIG. 6.

producing the composition comprising a suspension comprising 01 L O v B0k 300,
. . 58] Field of Senrch 204149, 27
oxygen microbubbles and nanobubbles in the water, the
_ ) ' "l [——
microbubbles and nanobubbles having a bubble diameter of iR STATRS PATINES

less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to Ty
0.140 inches;

the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,

th]

oo o]
T rnm=
m |

the tubular housing has an inlet and an outlet and a tubular flow
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

such that the water supports plant or animal life. - Petition (Paper 1), 33
- Ex. 1101, 11:20-12:4
- EX. 1 103, ﬂ 3 1 [rennant Company
_ EX. 1112 Exhibit 1112
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

13. A method for producing an oxygenated aqueous composition
comprising:
flowing water at a flow rate no greater than 12 gallons per minute
through an electrolysis emitter comprising an electrical power
source electrically connected to an anode electrode and a
cathode electrode contained in a tubular housing,
causing electricity to flow from the power source to the
electrodes, and,
producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the
microbubbles and nanobubbles having a bubble diameter of
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to
0.140 inches;
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;

the water flows in the inlet, out the outlet, is in fluid connection

with the electrodes, and the water flowing into the inlet has a

conductivity produced by the presence of dissolved solids GG IS

such that the water supports plant or animal life

- Ex. 1101, 11:20-12:4.

33-34
Ex. 1101, 11:20-12:4
Ex. 1103, 36
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Ground 1 — Wikey Teaches “the water flows in the inlet, out the outlet, is in fluid connection with the electrodes, and
the water flowing into the inlet has a conductivity produced by the presence of dissolved solids such that the water
supports plant or animal life”

3,891,535
& 4
Unite 191 n 3
: d States Patent 3,891,535 FIG. 3 teaches the device ulilizing the electrolysisap-  means for periodically changing polarization to main-
Wikey 1451+ June 24, 1975 paratus 11 in a way, that among other things, over- 1ain the gascous discharge at said electrodes.
«comes thermal stratification which may occur on larger ftube means surrounding said electrolysis unit in said
. . _— ar - aquariums. More particularly, FIG. 3 shows means for fish tank.
T ATERTRSLTMET NI6IBE L0N0TS Wik 378 increasing the circulation of the water and intersper- 5 said tube means comprising a st vertcal tube
o Havomtorsk ey SR 3998307 121673 Bee LY Nz sion of oxygen therein affected by the electrolysis. A opened at the bottom thereof,
76] Amventon:; Ameld Whey, ewport. circulating device, such as vertical tube 41, is provided said whe means further comprising a second vertical
Chicage, 11, et FOREION PATENTS OR AFPLICATIONS which surrounds the electrolysis unit 13. The electroly- tube.
|'*] Netice  The portion of the term of this 189214 171505 Germany .. 204/D4G. 6 sit unit is connected through conductors 18 and 23 to sid second vertical tube closed at the top and open
op
patent iubm!lfn: 10 Oct. 30, 1990, a source of power, such as power source 12. The bot- 10 at the bottom thercof,
bas been disclaimed. Primary Examiner—Joha H. Mack tom 42 of tube 41 is open 1o enable the flow of waler g horizontal tube joining said first and second vertical
122) Filed July 9, 1973 ::ﬂm"' E.mwm—r.} < :;’es:o’lnld s therein. The top 43 of tube 41 is also open and extends tubes, and
1201 Appl. No. 377,597 T TS above the normal level of water in the tank. A PUmPing  said horizontal tube being located 30 a8 10 be below
Related USS. Application Dats action in tube 41 is caused by the electrolysis action of the surface of the water when saxd fish tank is in op-
1631 Contimaation of Ser. No. 122342, March 11, 1971, =1 ABSERACT apparatus 13. In fact, the level of the water in whe 41 15 eration, whereby circulation for aeration is accom-
Fat. No. 3.720014 A " Water treatment apparatus for use in aquariums and increases until watet is flowing in the direction shown plished by the electrodes being energized 1o force
the like comprising the serial srrangement of spaced by arrows 44 in the horizontal tube 46 and back down water from sasd first vertical tube through said hor-
1521 US. Q......... 204/275; 204/DIG. 6 2040168, apar parlld dispased plates positonsd n th water through second vertical tube 47. The water that flows izontal tube and sald second vertical tube 1o aerate
; 210169 being treated. Consecutive plaes are oppositely poiur- through the three tubes is forced therethrough by the the lower levels of said fish tank.
FSH Int. 02 1/82; BOIk 3/00; Cﬂlnbnzfm ized at a relatively low voltge. The polarization of the electrolysis action and because of the electrolysis ac- 20 3 Tpe ius of claim 1 wherein said horizontal

For aquariums, the extra circulation increases the ox-
ygen in all levels of the tank and contributes to the
health of the fish life in the aquariums. 10

LY 1 1]

E ______ e derstood that the description is only made by way of ex- 45 9id first m“:::l‘“ W::‘;ﬁ:"ww sad
ez s R i 1 the inven- second losed .
N = ample and ot ¢ 3 tationon the scope of the inven - cicalube cosedw e lob, .
; A | | claim tion of aerated water from said first vertical tube
i —_——— = |- | Water treatment apparatus for aerating and steril- through said horizontal tube and down said second
[ Tt () N ) - Y izing fish tanks, " s verical tube into the water adjacent (o the botiom
y said apparatus comprising at least one pair of elec- of the tank.
Y _ O e o a3 fah sk, 4. The apparatus of claim 3 wherein said electrodes
i % said being but i are spaced 1/64 inch apart,
- I = 10 one another, said space maintained by insulators disposed between
| 48 a low voltage source for oppositely polarizing said 55 said electrodes,
:'locund:l‘:a cause electrolysis of the water 1o re- said electrodes being platinum plated titanium in
lease gases for simultaneously sterilizing and acrat- plate shape.

ing the wamer, reree - Petition (Paper 1), 33-34
Ex. 1103, 9 36
Ex. 1112, 3:28-30
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Ground 1 — Wikey Teaches “the water flows in the inlet, out the outlet, is in fluid connection with the electrodes, and
the water flowing into the inlet has a conductivity produced by the presence of dissolved solids such that the water
supports plant or animal life”

56. Following are relevant parameters/measurements obtamned from

Operation #1:
Parameters Measurements Value
electrode spacing 0.016 inch
water fype well water
Voltage v
flow rate 0.96 gpm
current L
(ital conductivity 3582 ppm '
nifial dissolved oxvgen content | 69.8%
dissolved oxygen content while | 121.4%
munning cell
3 hour dissolved oxygen content | 126.6% |
e —

- Petition (Paper 1), 21-22, 33-34
- Ex. 1103, 99 36, 56

- Petition (Paper 1), 21-22
- Ex. 1103,28,9 54
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

13. A method for producing an oxygenated aqueous composition
comprising:
flowing water at a flow rate no greater than 12 gallons per minute
through an electrolysis emitter comprising an electrical power
source electrically connected to an anode electrode and a
cathode electrode contained in a tubular housing,

producing the composition comprising a suspension comprising
oxygen microbubbles and nanobubbles in the water, the

microbubbles and nanobubbles having a bubble diameter of
less than 50 microns, wherein:

the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to
0.140 inches;

the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,|

the tubular housing has an inlet and an outlet and a tubular flow

axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection

with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids

such that the water supports plant or animal life

- Ex. 1101, 11:20-12:4.
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.415
18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
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1571 ABSTRACT

Wmi treatment apparatus for use in aquariums and
the like comprising the serial arrangement of spaced
121 US.CL . 204275 204/DIG 6 204/189:  apart paralled dispased plates postioned in the witer

210/169  peing treated. Consecutive plates are opposiely polar-
151] Int. CL. . €02b 1/82; BOIk 30065 CO2b 300 ized at a relatively low voliege. The polarization of the
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20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is

determined by containing the water with microbubbles and nanobubbles in a LU - vod o RO

two and one half gallon aquarium reservoir container. o Kk e

culation of the water thereby improving the general
environment of the aquarium.

4 Claims, 3 Drawing Figures

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

! |

- Ex.1103,936

22. A method according to claim 13 wherein the bubble diameter of the

Petiti P 1), 34
microbubbles and nanobubbles is less than 0.0006 inches. etition (Paper 1),

23. A method according to claim 13 wherein the separation of electrodes is _-— - Ex.1112
maintained by a nonconductive spacer. -
e -, O A :x3g
| | N = i )
25. A method according to claim 13 wherein the microbubbles and R AT a8
nanobubbles are substantially incapable of breaking the surface tension of the
water.
[Tennant Company
Exhibit 1112

- Ex. 1101, 12:14-37.
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.

30 reacts to form molecular oxygen, O,. In the special dimen-

35

sions of the invention, as explained in more detail in the
following examples, O, forms bubbles which are too small to
break the surface tension of the fluid. These bubbles remain
suspended indefinitely in the {luid 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 of the
conlainer and the water clears. During that time, the waler is
supersaturated with oxygen. In contrast, the I1, formed

- Petition (Paper 1), 34-35
- Ex. 1101, 4:30-38

Fredrikson
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.

56. Following are relevant parameters/measurements obtamned from

Operation #1:

Parameters Measurements Value
electrode spacing 0.016 inch
water fype well water
Voltage v
flow rate 0.96 gpm
current 6.2 amp
nifial conductivity 358.2 ppm
nifial dissolved oxvgen content | 69.8%
dissolved oxvzen content while [ 121 4%
Zawung cell i

[ 3 hour dissolved oxvgen content | 126.6%

Ex. 1112, 3:13-15, Fig. 3
Ex. 1103 99 35, 56
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.

claims). The suspension of oxygen microbubbles and nanobubbles in water displays the
characteristic that these bubbles are substantially incapable of breaking the surface tension of the

water (2:03-07, 4:30-33). This phenomenon is described as making an opalescent or milky fluid

i the nanobubbles in water, 4:27-54). This phenomenon is capable of remaining for several hours
when the suspension is contained in an appropriate container (4:34-37, 7:45-55), A containet
such as a two and one-half gallon aquarium reservoir is appropriate (7:43-35). A volume of the
water having some depth is needed to maintain this suspension for such a period. If the
suspension is spread as & film or layver of waler on a Nat surface such as a Noor or other Nat
surface, the microbubbles and nanobubbles can escape in a short time from such films or layers

of water.

- Ex. 1102, 149-150
- Petition (Paper 1), 35-36
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is
maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.

56. Following are relevant parameters/measurements obtamned from

Operation #1:

Parameters Measurements Value
electrode spacing 0.016 inch
water fype well water
Voltage v
flow rate 0.96 gpm
current 6.2 amp

| initial condrrtivie F58-2mmm ]
1mifial dissolved oxvgen content | 69.8%
dissolved oxygen content while | 121.4%
munning cell
3 hour dissolved oxygen content | 126.6%

- Ex. 1101, Abstract, 4:27-38

- Ex. 11039935, 56, 61, 68

- Petition (Paper 1), 36-37, 21-29
- Reply (Paper 42), 11-12
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

REA45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.

Regarding claims 77, 79, and 83, the claims do not further disclose additional
structure that further limits it over its dependent claim. The claim states that the bubble
size is a diameter less than 0.0006 inches. Since all of the claimad structure is present
and independent claims state that the bubbles are due to the electrode gap, the device

should create the bubble size for at least same reasons as applicant.

- Ex.1102,108
- Ex.11039935,61, 68
- Petition (Paper 1), 37, 21-29
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Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.415

18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.

-.0006 inches = 15.24 microns

- Ex.2179,19
- Ex. 1103 9935, 58-61, 65-68
- Petition (Paper 1). 36-37, 21-29
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Ground 1- Wikey Anticipates Claims 13,

REA45.415

18. A method according to claim 13 wherein the water has a temperature no

United States Patent |

Wikey

18-23, and 25

greater than about ambient temperature at the inlet and the water temperature 3,891,535 .

N . . 1

is a factor for formation of the suspension. 154 AQUARIUM WATER TREATMENT AQUARIUM WATER TREATMENT APPARATUS i fsh anks, aquariums an th k. A reversing power
supply generall signated 2 feeds power to the

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several

[76]

(]

APPARATUS

Inventor:  Arnold Wikey, 5040 W N
Chicago, 11l 60641

Netice:  The portion of the tem o
patent subsequent 10 Oct

has been disclaimed.

This invention is a continuation in part of my prior
application filed on Mar. 11, 1971, having Ser. No.
123,142, now US. Pat No. 3,720014 and entitled
WATER  TREATMENT APPARATUS  AND
METHOD, This invention relates to water treatment
apparatus and more particularly lo apparatus for im.
proving the environment of the aquariums and the like

electrades units 13 diagrammuatically shown under
water 14. The electrode unit comprises a plurality of
juxtaposed plates or eleetrodes. such as electrodes 16
and 17. In & preferred embodiment of the invention,
the electrodes are plates made of platinum coated tits.
nium

The consecutive plates are pumdy polarized. For

1221 Filed July 9, 1973 Just as the death of natural bodies of water is caused 10 example, when plate 16 is
h (211 Apgpl. No.: 377,597 by cultural and natural eutrophication, fish tanks and  plate 17 is negatively polari “
ours. aquariums are also subject to the hazards of natural  conpected to plate 16 and 19 and then passes around
Falabec LS. A ppicaon: Thety pollution. Amang the most_prominent characteristics  or through plate 17. Therc is no clectrical connection
[63] Continaation of Ser. No. 123,342, March of such nonusable polluted fish tank water are the high berwcen platc 17 and conductor 18, The plate 21 is
Fat. No. 3.720014, bactesia count and lack of oxygen. Of course, there are 15 4140 connected 1o the alternate plates, Similardy, con-
other characteristics, such as  putrid smell andjor al- guctor 23 is coupled 1o the alternale plate commencing
4 . . . . 1521 us.Q. 204/275; 204/DIG. 6 K e, o " P
20. A method according to claim 19 wherein the period for which the st st savation of fsh tanks and aquariums s DL 17 00 34
151) Inds CL....... CO2b 183 BOLk 3/00; - ‘The plates are all shown mounted on an insulated rod
. . . . . 1] et Dot been accomplished through the use of pumps and 1gita- 36 and separated from each cther with insulated wash-
microbubbles and nanobubbles at least in part remain in the water is e e o Toepumps and aistorsar ety ieffiom. 20 £ 5o 0 T S bt of
and sy rhermore, they fail 1o reduce the BaCIETI  ne'invention, the washers are made from teflon.
(561 References Cited in the k. & power supply 12 is shown schematically as com-

determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and

re
UNITED STATES PATENTS

TIBBE 21904 Kereemark

The plates are all shown mounted on an insulated rod

Accordingly, an object of this present invention is to
provide ecanomical and efficient equipment for acrat
ing fish tanks and the like

prising a D.C_source, such as battery 28, which is con-
nected to conductors 29 and 31.
Means are provided for periodically changing the po-

26 and separated from each other with insulated wash-
ers, such as washer 27. In a preferred embodiment of

nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the

microbubbles and nanobubbles is less than 0.0006 inches.
23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.
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the invention, the washers are made from teflon.

Ex. 1112, 2:18-21
Ex. 1101, 5:14-15
Petition (Paper 1), 37-38

A préferad embodiment of e present invention uti-
lizes two or more plates spaced apart and insulated *5
from cach ather. The plates are immersed in a fish tank
or the like. A power source is provided for oppesitcly
polarizing juxtaposed plates. A low voltags ficld is peri.
odically reversed to prevent any buildup of impurities |
o the platcs, Mcans may further be provided for carry-
ing the released gases i.c., the oxygen to the bottom of
the bodies of waters to enhance the serating cffect
along with the sterilization of the water

The foregoing and other objects and advantages of
this invention and the manner of obtaining them will be >
‘more apparent, and the invention itself will be best un-
derstood by reference to the following description of an

taken in
the aceompanying drawings, wherein:
G. 1 2 schematic view of the inventive waler acr-

ating trestment apparatus,

FIG. 2 shows the -ppmm G FIG. 1 adapted for use
in flsh ponds or aquariums, and

FIG. 3 ham a frher rofiement of the apparatus of .

FIG. 1.

InFIG. 1 the number 11 generally shows the electrol-
vis apparatus utilized for nerating and treating water

NOT EVIDENCE

16 1 wren tne exectroues e prices. Ndfetneiess,
mc relative amperage of the preferred embodiment is
in the order of 14 amp. With the low voltage across the
alternate plates, the water fends 10 clectrolyze and
break into its constituent gases; i.e., two parts hydrogen
and one part oxygen. With a platinum coated titanium
30 plate, the bubbles of gas including oxygen are ex-
tremely small, and the plates themselves tend 10 resist
any buildup of residue of impuritics thereon. In addi-
tion, the reversing of the polarity also has tendencies to
 Tetain the plates in  clean condition so that they maxi-
S mize the action of electrolysis obtained between the
pl-m.

FIG. 2 shows utilization of the apparatus of FIG. 1 in
a fish tank 39 where it s used for purifying and acrating
the water. The size of the fish tank is of little conse-
quence since more electrode units are added if re-
quired by the volume of water and number of fish in the
aquarium.

The electrode unit 13 is shown conneeted to a power
supply 12. The showing, of course, is schematic, and
the plates of the unit are in actuality more closely
packed tegether to be within the dimensions set forth
in the description of the plates of FIG. 1.

Fredrlkson



Ground 1- Wikey Anticipates Claims 13, 18-23, and 25

RE45.415
18. A method according to claim 13 wherein the water has a temperature no The plates are all Shown mounted on an insulated rod

greater than about ambient temperature at the inlet and the water temperature . :
is a factor for formation of the suspension, 26 and separated from each other with msulatt-:d wash-
ers, such as washer 27. In a preferred embodiment of

19. A method according to claim 13 wherein the microbubbles and

nanobubbles remain in the water at least in part for a period up to several the imnvention * the WﬂSherS are made from teﬂon'
hours. SR ey e g Rl ) S T e
163] ::r::nr:\qrgzls‘m No. 123342, March of such nonusable polluted fish tank water are the high between plate 17 and conductor 18, The plate 21 is

hsflzf;:‘m-mﬂ_ﬁdhd ":.‘;’\!‘8; 0:,0“"'1|=~ 'Hdvf i'iv 15 :\m m;;«mu 0 the -Il=l:a|= pm:f.swm\lnﬂ).con-
. . . . . T, other characteristics, such a¢ a putrid smell andjor al- uctor 23 is coupled 10 the alternate plate commencing
20. A method according to claim 19 wherein the period for which the I MRS e e for cxample it plate 17 a1 2. |

“The plates are all shown mounted on an insulated rod

151] Int. L. ... CO2b /83 BOIK 3/00; € e ccomplthe through the ss ofPUMPS 00 S 36 i oo fr st o o Moot .

microbubbles and nanobubbles at least in part remain in the water is 18] P e B B2 fors The pumps and agstors e vy nficiom 20 ¢ Uy 27  prfened ombodiment of
determined by containing the water with microbubbles and nanobubbles in a

In the past, seration of fish tanks and aquariums has

two and one half gallon aquarium reservoir container. £e 2 12
I

21. A method according to claim 13 wherein the microbubbles and 2 _\ 26 . A
nanobubbles supersaturate the water. ay \ H

‘?— | S 26
22. A method according to claim 13 wherein the bubble diameter of the 287 —. ' !
microbubbles and nanobubbles is less than 0.0006 inches. j? ' -

=T Gy
23. A method according to claim 13 wherein the separation of electrodes is P /22
maintained by a nonconductive spacer. 1

34

32 FIG.]
25. A method according to claim 13 wherein the microbubbles and | dmentof isinvention wheni conictionith &1t ek 38 whers e soedfor g e e
nanobubbles are substantially incapable of breaking the surface tension of the i et vt o wate s marf G e

FIG. 2 shows the apparatus of FIG. 1 adapted for use  aquarium
in Fish pands or squariums; and The electrode unit 13 is shown conneeted 1o a power
water. FIG. 3 shows a further refinement of the apparatus of s supply 12. The showing, of course, is schematic, and

- Ex. 1112, 2:18-21, Fig. 1 FIG. 1. the plates of the unit are in actuality more closcly
InFIG. 1 the number 11 generally shows the electrol.  packed together to be within the dimensions sct forth
- Ex 1101,5:14-15 s whlnd for et and ot oates i the temsipton of e plates of FIG. 1
-Ex. 1101, 12:14-37. - Petition (Paper 1), 37-38
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Ground 1- Wikey Anticipates Claims 13,

RE45.415
18. A method according to claim 13 wherein the water has a temperature no
greater than about ambient temperature at the inlet and the water temperature
is a factor for formation of the suspension.

19. A method according to claim 13 wherein the microbubbles and
nanobubbles remain in the water at least in part for a period up to several
hours.

20. A method according to claim 19 wherein the period for which the
microbubbles and nanobubbles at least in part remain in the water is
determined by containing the water with microbubbles and nanobubbles in a
two and one half gallon aquarium reservoir container.

21. A method according to claim 13 wherein the microbubbles and
nanobubbles supersaturate the water.

22. A method according to claim 13 wherein the bubble diameter of the
microbubbles and nanobubbles is less than 0.0006 inches.

23. A method according to claim 13 wherein the separation of electrodes is

maintained by a nonconductive spacer.

25. A method according to claim 13 wherein the microbubbles and
nanobubbles are substantially incapable of breaking the surface tension of the
water.

- Ex. 1101, 12:14-37.
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[76] luventor  Armeld Wikey, 5040 W Newpert
Chicago, I 60641
) Notice  The portion of the term of this

patent simeguent o Oct 30, 1990

e e diid

18-23, and 25

3,891,535

3

FIG. 3 teaches the device utilizing the electrolysis ap-
paratus 11 in a way, that among other things, over-
comes thermal stratification which may occur on larger
aquariums. More particularly, FIG. 3 shows means for
increasing the circulation of the water and intersper-
sion of oxygen therein affected by the clectrolysis, A
circulating device, such as vertical tube 41, is provided
which surrounds the electrolysis unit 13. The electroly-
sis unit is connected through conductors 18 and 23 to
a source of power, such as power source 12. The bot
tom 42 of tube 41 is open to enable the flow of water
therein. The top 43 of tube 41 is also open and extends
above the narmal level of water in the tank. A pumping
action in tube 41 is caused by the electrolysis action of

said tube meuns comprising a first ve

4

means for periodically changing polarization to main-

tain the gascous discharge at said electrodes,

tube means surrounding said electrolysis unit in said

fish tank,
rtical tube
opened at the bottom thereof,

said tube means further comprising a second vertical

tube,

said second vertical tube closed at the 1op and open

at the botiom therco

a horizontal tube joining said first and second vertical

tubes, and

said horizontal wbe being located 5o as to be below

the surface of the water when said fish tank is in op-

tion contains a plethora of oxygen bubbles. The hydro-
gen that is released in tube 41 escapes into the atmo-
sphere at opening 43. The water containing the oxygen
bubbles passes back down through tube 47 which is
open at the bottom portion 48 thereof to enable aer-
ated water to flow therethrough and supply oxygen to
the lower levels of the tank.

N —

P—]
ryryrrim
|

(A
LU

q [
v

)
|

13‘1 ~1

Ex. 1112, Fig. 1,3:21—2L7
Ex. 1101, 4:27-41

Ex. 1102, 198

Ex. 1103 935

Petition (Paper 1), 38
Reply (Paper 42), 12

cither be for aquariums, fish ponds of fish tanks. The
apparatus described herein effectively counteracts in-
biochemical oxygen demand

While the above principles and advantages of the in-
vention have been described in connection with spe-
cific arrangements and apparatus, it is 1o be clearly un-
derstood that the description is only made by way of ex-
ample and not s a limitation on the scope of the inven-
tion.

I claim

1. Water treatment apparatus for aerating and steril-
izing fish tanks,

said apparatus comprising at least one pair of elec-

trodes immersed in said fish tank,
said being but

1o one another,

a low voltage source for oppositely polariring said
electrodes 1o cause electrolysis of the water 1o re
Iease gases for simultancously sterilizing and acrat-
ing the water,

T Ty

Exhibit 1112

NOT EVIDENCE

4 hOMZONLAI LWDE JOINING 5310 TIFSL ANG SECONG Vertical
s tubes,
said electrodes disposcd within said first vertical
tube.
said first and second vertical tubes extending below
the water line and open at said tube bottoms,
4s  said first vertical tube alsa open at the top and said
second vertical tube closed at the top,
said horizontal twhe providing a conduit for circula-
tion of serated water from said first vertical tbe
through said horzontal tube and down said second
20 wvertical tube into the water adjacent 1o the bottom
of the tank.
4. The apparatus of claim 3 wherein said electrodes
are spaced 1/64 inch apart,
said space maintained by insulators disposed between
55 said clectrodes, and
said electrodes being platinum plated titanium in
plate shape

- Ex. 1112, Fig. 1, 3:21-27

Fredriks
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Ground 2 — Wikey and AFD Render Claims 13, 18-23, and 25 Obvious
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1571 ABSTRACT

Witer treatment apparatus for use in aquariums and
the like comprising the serial arrangement of spuced
apant paralled disposed plates positioned in the water
‘eing treated. Consecutive plates are oppositely polar-
ized at a relatively low voltage. The polarization of the
plates is periodically or randomly reversed. The appa-
Fatus acts 1 kill bacteria, aerate and increase the cir
culation of the water thereby impraving the peneral
environment of the aquarium

4 Claims, 3 Drawing Figures
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Ground 2 — Wikey and AFD Render Claims 13, 18-23, and 25 Obvious

Motivation to combine: Dr. Tremblay, a PhD in Chemistry with a vast amount of experience in electrolysis cell design

notes:
* A POSITA would have been motivated to combine Wikey and AFD because they address the same field, and because AFD “teaches the
use of a filtration system to help aerate the water by producing flow and bubbles. - Ex. 1103 q182. Paper No. 42.

*  AFD teaches: filtration “produces water flow and bubbles.

*  AFD teaches use of an air pump. —Ex. 1114, 21

*  Wikey teaches that electrolysis results in a “pumping action” — Ex. 1112, 3:13-15.

*  Both Wikey and AFD relate to aerating or increasing the oxygen content of water in an aquarium to support plant and animal life.

*  AFD teaches a flow rate of 1.33 gallons per minute.
+ -Ex.1103,971

*  AFD discloses various container sizes and water no greater than ambient temperature
 -Ex. 1103,99 70,72

Ex. 1114, 9-11, 21-22, 24, 31, 54, 71-77
Ex. 1112, 3:13-15

Ex. 1103 9 70-72, 182

Petition (Paper 1), 39-40

Reply (Paper 42), 13-14
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Petitioner’s Grounds 1-6

13, 18-23 and 25 Wikey
2 13, 18-23 and 25 103 Wikey and AFD
3 13, 18-23 and 25 103 Wikey and AFD in view of the general knowledge,

experience and common sense of a POSITA as
reflected in Wendt, Han, Glembotsky and Burns

4 26 and 27 103 Wikey and Clark
5 26 and 27 103 Wikey, Clark and AFD
6 26 and 27 103 Wikey, Clark and AFD in view of the general

knowledge, experience and common sense of a
POSITA, as reflected in Wendt, Han, Glembotsky and
Burns
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Ground 3 — Wikey and AFD in view of the general knowledge, experience and common sense of a
POSITA as reflected in Wendt, Han, Glembotsky and Burns

) ek e s

United States Patent 119 nn o 3,891,535 .
5 ‘Get this book. domal Fith Conservancy v dummues com
Wikey 1451* June 24, 1975 Jf I YO nobert i, resident et
Your fish will thanky o
154] AQUARIUM WATER TREATMENT B4T0281 11/1960 Klkmdx\ﬂ al. .. o 204149 X
A 6919 fade
AFPARATIN ST AT peee T

[76] Inventor. Arnold Wikey, 5040 W. Newport.

Chicago, Il 60641 FOREIGN PATENTS OR APPLICATIONS
1*] Netice: The nmnn of the I=rmof|hl= 189.214 1171905 Germany ... 204/DIG. 6

patent subsequent 1o Oct. 30, 1990,

has h:en disclaimed. Primary Eumimh-lﬂlln H. Mx\(
122] Filed: Juy 9,197 Anssans Examiner— C. Prase

Atarmey, Agentsor Firm——Altr and Wi
1211 Appl No. 377597 . e Pl i e
Related US. Application Data .,
1637 Cotwaton of s No. 128342, Masch 11, 1971, 5] ARFIRACY
Far. o 3.7 S sstment st for e i s amd

e rrengermcnt of sp
1521 U8, Q... 204/275; 204/DIG. 6, 204/149; amn pxrllkd ﬁlpased Bhls poskwned in the water
10/169 ireated. Consect ates are oppositely polar-
[SI1 Int, CL_. COZb LB, BOIK 3/00; CO 300 iasqa s ety e vonis e oo Be o
58] Field of Search.............. 204/149, 275, DIG. 6:  plates is periodic:
2107169 ratus acts to kill case the cir.
. culation of the ing the general
(561 References Cited ~~~ covironme: et of the aquarium
UNITED STATES PATENTS i e
TS 204 Karumark 2041149 4 Clalms, § Draving Figures it . noveen 2

sep-oct 1973

'MEASUREMENTS OF MICROBUBBLES

R ELECTROCHEMISTRY
R ) IN INDUSTRIAL —
‘ PROCESSING &

BIOLOGY

ELEXTRONNAYA OSRABOTKA MATERIALOY.

E o) X ouk g, Tnet 3128
| MaddyHargrove %
|\ Mfic Ha,rgrovgi' gt 5 n N MASTER

Exgoceiag Fousdain
witerand
it ‘TRANSLATED FROM RUSSIAN

A Reference for he Rest of Us!”

‘SCIENTIFIC INFORMATION CONSULTANTS
661 FINCHLEY ROAD, LONDON, N2 2HN

- Ex. 1112; Ex. 1114; Ex. 1117, 103; Ex. 1137, 77; Ex. 1124, Fig. 1; Ex. 1131,
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- Ex. 1103 99 16, 182-183, 26-69 (Wikey), 70-72 (AFD), 170-181,
ennant Company

- Petition (Paper 1), 40-44 Exnibit 1112
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Ground 3 — Wikey and AFD in view of the general knowledge, experience and common sense of a
POSITA as reflected in Wendt, Han, Glembotsky and Burns

* These textbooks merely reflect the general
knowledge and understanding of a POSITA.

* Show how a POSITA would understand Wikey

* A POSITA would have understood water ol =
electrolysis systems were known to produce ' MWM P .
bubbles smaller than 50 microns. — Pet. 40-43; i ROCESSHGE
Ex. 1103, q9170-183, 191, 206.

BIOLOGY

...........................

‘TRANSLATED FROM RUSSIAN

- Ex. 1117, 103; Ex. 1137, 77; Ex. 1124, Title, Fig. 1; Ex. 1131,
Abstract, 2, 4, and Fig. 1;

- Ex. 1103 99 16, 170-183.

- Petition (Paper 1), 40-43, 43-44

- Reply (Paper 42), 13-14, 15-16, 25
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Ground 3 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known

5.4.7
Mass Transfer at Gas Evolving Electrodes

Mass transfer at gas evolving electrodes can be remarkably enhanced, provided
gas evolution is intense enough to influence the flow of the electrolyte along the
electrode. As radii of electrochemically evolved gas bubbles are usually relative
small (5-50 um), bubbles can perturb concentration boundary layers very effec-
tively thereby enhancing mass transfer and compressing Nernst-diffusion layers.

- Ex.1117,103

- Ex. 11039916, 170, 181, 183
- Petition (Paper 1), 40-41, 43-44
- Reply (Paper 42), 15-16, 25
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Ground 3 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known

Development of a new method of measuring bubble size

M.Y. Han®, Y.H. Park® and T.J. Yu™

* School of Givil, Uban & Geosystem Engineering, Seoul National University, San 56-1, Shilim-dong,
Kwanak-gu, Seoul, Koraa. (E-mail- i

** Department of Givl i Engineering,
Kwangju, Korea. (E-mail: {ju@hosim kwangju.ec k)

502-1, Jinwol-dang, Nam-gu,

Abstract The use ater
slectro-fotation (EF), s atiracting

air flotaion (DAF) and
govemedby

well nd thersfore it ¥
distribution of the bubbles that ars gensratad. In this resaarch, 2 new method has basn developad to.
measurs the bubble sizs, using ially available batch-typs and on-ine part The results

bonal i Although there. the results
show that can produce reasonably distributions conveniently and
efficiently. The Hique L nd
improvement of the DAF and EF processes, irom both thearetical and practical points of view

- air Botation (DAF); el Z 3 i

particle counter

Introduction

The use of bubbles in water and wastewater treatment, including dissolved air flotation
(DAF) and electro-flotation (EF), has attracted much interest recently. Although the funda-
mental characteristics of the mic icle/solution system should affect the
removal efficiency of the process, the effect of each governing physical-chemical parame-
ter has not been investigated fully, either experimentally or theoretically. According to
recent modeling of the DAF process. the most important parameters that affect the removal
efficiency are the size and zeta potential of both bubbles and particles (Han er al., 2001;
Han, 2002).

In DAF, bubbles are generated when air-saturated water is released into atmospheric
pressure. The size of bubbles is mostly affected by pressure difference across the injection
system and type of nozzle (AWWA, 1999). The size range is generally reported to be
10-100 pm, with the average being approximately 40 pm, under a pressure of 4-6 almos-
pheres (Edzwald, 1995). In EF, hydrogen and oxygen bubbles are generated when current
is applied tothe solution through metal electrodes. The average size range is reported to be
around 2040 pm, which is a smaller range than that of DAF (Burns ef al., 1997).

Several methods have been developed to measure the size of bubbles. The most straight-
forward method is image analysis. Because this method requires a complicated experi-
mental setup and is lime-consuming. it is not easy to produce enough data lo generate size
distributions under different conditions. Another method is to measure the rising velocity
of the bubbles and to calculate the sizes by Stokes’ Law. However. because (he sizes of
bubbles are not uniform, and because the rising velocity of many bubbles is different from
that of a single bubble, no general equations are available to predict the size distribution of
bubbles from the rising velocities.

In this study. a new method to measure the size of bubbles, using particle counters, was
developed. The bubble counting results obtained from both image analysis and particle

Tennant Company Exhibit 1137

M) Check for updates

Introduction

The use of bubbles in water and wastewater treatment, including dissolved air flotation
(DAF) and electro-flotation (EF), has attracted much interest recently. Although the funda-
mental characteristics of the micro-bubble/particle/solution system should affect the
removal efficiency of the process, the effect of each governing physical-chemical parame-
ter has not been investigated fully, either experimentally or theoretically. According to
recent modeling of the DAF process, the most important parameters that affect the removal
efficiency are the size and zeta potential of both bubbles and particles (Han er al.. 2001:
Han, 2002).

In DAF, bubbles are generated when air-saturated water is released into atmospheric
pressure. The size of bubbles is mostly affected by pressure difference across the injection
system and type of nozzle (AWWA, 1999). The size range is generally reported to be
10—100 pm, with the average being approximately 40 um, under a pressure of 4-6 atmos-
pheres (Edzwald, 1995). In EF, hydrogen and oxygen bubbles are generated when current
is applied to the solution through metal electrodes. The average size range is reported to be
around 20-40 um, which is a smaller range than that of DAF (Burns et al., 1997).
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Ground 3 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known
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Fig. 1. Effect of elecrrode material on the size of electrolytic bubbles.
Current density 25 ma/cm’, electrode diameter 0.4 mm, temperature 20°. pH 2 (a),
7 (b) and 12 (c)
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Ground 3 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known

@M‘quqas‘&? -=)

APPLICATION OF DIGITAL IMAGE ANALYSIS FOR SIZE DISTRIBUTION
MEASUREMENTS OF MICROBUBBLES

Susan E. Burns, Sotira Yiacoumi, and J. David Frost
School of Civil and Environmental Engineering
Georgia Institute of Technology
Atlanta, Georgia 30332-0512
NS ED
waivel)

and

Contas Toout FER 12 87
Chemical Technology Division QO s T i
Oak Ridge National Laboratory*
P. O. Box 2008
0Oak Ridge, Tennessee 37831-6226

 MASTER

d for publication in
IMAGING TECHNOLOGIES: Techniques and Civil Engineering Applications
Engineering Foundation
Davos, Switzerland
May 25-30, 1997
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o i onrioaton or dlow et Figure 1. Oxygen bubble diameter as a function of current density: I =0.1 M.

do so, for U.S. Government purposes. }(\
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=Oak Ridge National Laboratory, managed by Lockheed Martin Energy Research Corp. for the U.S. Department of
Energy under contract number DE-AC05-960R22464.
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Ground 4 — Wikey and Clark Render Claims 26 and 27 Obvious
RE45.415

United States Patent 119 i 3,891,535
Wikey 1451*June 24, 1975

[54]  AQUARIUM WATER TREATMENT 3479281

26. A method according to claim 13 N e
. Chicago, Il 60621 FOR United States Patent s i} 4,039,439
wherein each anode and cathode g

e term of this 189,214
e 10 Oct. 30, 1990, Qark [45) Aug. 2, 1977
. Primary E

| *] Notice

t t .tt . .t. 1221 Filed ::ﬂ:;l 34 mwlmnmmﬁwbm 3;:;% g:::; I-::“d:-l
electrode of the emitter is positioned ‘ e v ottty 0 G

e o L5
so that substantially all points midway v mmemo e e o . e

part p
being treal Related U.S. Application Dats
151 1ot CL...... CO2b VB BOIK 34, C3b o P Ay A method for gencrating hydrogen bubbles electrolyti-

b < d d h d ! an [63]  Continuationinpart of Ser. No. 262,930, Asg. 23, cally in the Jower reaches of 8 body of water which s
(58] Field of Search. +2041149,275, DIG. 6 plates i proeeiedy normally highly saturated with hydrogen; coatrollin

etween opposing anode and cathode foa i o e
56 References Cited e 2 vs.a ..

electrodes are closer to a surface of the T e T
tubular housing than to a center point T N

210,170, ©f from 100 10 600 microns so the hydrogen bubbics
e \Ts fanction as 1 veice 1o use the oxygen defcient wates
e s lsy 10 the surface, but the hydrogen Dubbies sty
163, 220,221, |4, Tmain in the waicr near the surface of the body of

thevarfae theroof and move out.

o : I T
within the tubular housing. BE M AT omumn

27. A method according to claim 26
wherein each anode and cathode
electrode of the emitter are positioned
so that the electrodes do not obstruct a
water flow passage along the center of -
the tubular housing.

Ex. 1106, Fig. 5, 9:8-20
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Ground 4 — Wikey and Clark Render Claims 26 and 27 Obvious
RE45.415

26. A method according to claim 13
. United States Patent ;9 ] 4,039,439
wherein each anode and cathode g ho A 2,197

54 METHOD FOR DESTRATIFYING BODIES
OF WATER

electrode of the emitter is positioned Y e —
so that substantially all points midway
between opposing anode and cathode
electrodes are closer to a surface of the i,

tubular housing than to a center point t /M / \\// \ \\_ _f ;ﬁm;;“m";mﬁ
within the tubular housing. =R /N\ . 7 jproecoll
24 22

27. A method according to claim 26
wherein each anode and cathode

-Thomas G.
. Agens o P Sumuel Sherkzec

ABSTRACT
e geoeatiog kydrogen bebbieseectroyt-

. ", = T
electrode of the emitter are positioned m 0 |

so that the electrodes do not obstruct a Ut |
water flow passage along the center of
the tubular housing.

Ex. 1106, Fig. 6, 9:8-20, 8:58-63

Ex. 1112.

Ex. 1103 9 184, 26-69 (Wikey), 73-77 (Clark)
Petition (Paper 1), 44-46

Reply (P 42), 14-15 ennant Company
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Ground 5 — Wikey and Clark and AFD Render Claims 26 and 27 Obvious
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Ground 6 — Wikey, Clark, AFD, Wendt, Han, Glembotsky and Burns Render Claims 26 and 27 Obvious

Uni el
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Grounds 7-24
Primary Ref.:
Davies — US Pat. No. 4,917,782
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Petitioner’s Grounds 7-12

13, 14, 17-23 and 25 Davies
8 13, 14, 17-23 and 25 103 Davies and Hough
9 13, 14, 17-23 and 25 103 Davies and Erickson
10 13, 14, 17-23 and 25 103 Davies, Erickson and Hough
11 13, 14, 17-23 and 25 103 Davies and Erickson

in view of the general knowledge, experience and
common sense of a POSITA, as reflected in Wendt,
Han, Glembotsky and Burns

12 13, 14, 17-23 and 25 103 Davies, Erickson and Hough
in view of the general knowledge, experience and
common sense of a POSITA, as reflected in Wendt,

Han, Glembotsky and Burns
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Petitioner’s Grounds 13-18

Davies and Schoeberl

14 24 103 Davies, Schoeberl and Hough

15 24 103 Davies, Erickson and Schoeberl

16 24 103 Davies, Erickson, Schoeberl and Hough
17 24 103 Davies, Erickson and Schoeberl

in view of the general knowledge, experience and
common sense of a POSITA, as reflected in Wendt,
Han, Glembotsky and Burns

18 24 103 Davies, Erickson, Schoeberl and Hough
in view of the general knowledge, experience and
common sense of a POSITA, as reflected in Wendt,
Han, Glembotsky and Burns
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Petitioner’s Grounds 19-24

26 and 27 Davies and Peters
20 26 and 27 103 Davies, Peters and Hough
21 26 and 27 103 Davies, Peters and Erickson
22 26 and 27 103 Davies, Peters, Erickson and Hough
23 26 and 27 103 Davies, Peters and Erickson

in view of the general knowledge, experience and
common sense of a POSITA, as reflected in Wendt,
Han, Glembotsky and Burns

24 26 and 27 103 Davies, Peters, Erickson and Hough
in view of the general knowledge, experience and
common sense of a POSITA, as reflected in Wendt,
Han, Glembotsky and Burns
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Ground 7 — Davies Anticipates Claims 13, 14, 17-23, and 25

RE45.,415
13. A method for producing an oxygenated aqueous composition
S United States Patent 9 {1] Patent Number: 4,917,782
comprising: Davies (4] Date of Patent:  Apr. 17, 1990
flowing water at a flow rate no greater than 12 gallons per minute (1 ELTROLYIC LIGUID PURIICATION 5 174 G
through an electrolysis emitter comprising an electrical power ) A et i i o :.":,.(‘ e
source electrically connected to an anode electrode and a Sy b, Ko o0 P 44
. . . Primary Examimer—Donald R. Valentine
cathode electrode contained in a tubular housing, g oy dgr o PGl 0o
causing electricity to flow from the power source to the o e ERYS DN Lot it by g e
(57 us.Q. e g}ﬁm;  sack including twO interleaved ses o plates, one et
electrodes, and, R om0 B e o e s sare
. .. .. . .. T, 4 130, 31, 136, 143, 106, 1y The bauhd may flow through the spaces bewoen the
producing the composition comprising a suspension comprising . “'“a_ REEE s
X X References adhere L0 the plates and may be purged from the plates
oxygen microbubbles and nanobubbles in the water, the s s gy o it et i 1
. . . 3523591 VIS0 Mehl SS—-7 am trapped ina ool
microbubbles and nanobubbles having a bubble diameter of s Ve P ——— e ¢ oo, 1 Drin Sk
less than 50 microns, wherein:
the anode electrode is separated at a critical distance from the
cathode such that the critical distance is from 0.005 inches to
0.140 inches;
the power source produces a voltage no greater than about 28.3
volts and an amperage no greater than about 13 amps,
the tubular housing has an inlet and an outlet and a tubular flow
axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid connection
with the electrodes, and the water flowing into the inlet has a
conductivity produced by the presence of dissolved solids
such that the water supports plant or animal life.
- BX. 2ZV-124. Tennant Company
Ex. 1101, 11:20-12:4
Exhibit 1105
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Ground 7 — Davies Configurations

United States Patent (4

Davies

(4] ELECTROLYTIC LIQUID PURIFICATION
PROCESS AND APPARATUS

s
™

[
=]
51
53

£

(58

Inventor:  Bruce Davies, Keamore, Wash
Assignees: Advanced Water Sysiems, Iac.,
Woodinville; Water R
Systems, Ine., Kirkland, both of
Wash,

Appl. No: 163,501
Filed:  Mar. 2, 1968
188, U s COIF 1/ C25B 15/08;
C25B 9/00; BOID 13/00
US.CL ... 247153 24/158;
204/229; 2665, 204306

210/748

Field of Search . 204289, 270, 275-276,
3047229, 240, 130, 131, 136, 152, 306, 183;
2107748
References Ciied

US. PATENT DOCUMENTS
LIEATI0 12/1938 Haghes. Ir. o5 al 2047278 X
T L e— 204260
YAM3%6 /19T Doeveospeck 0028
X et R A — 204278

(1) Patent Number: 4,917,782
4] Date of Patent:  Apr. 17, 1990
002z

MAISOIS 971976 Camanovas et sl
1365310 2191 it

1925, s
4419206 12/1983 Frame

s 2196
462436 11/1986 Umehars

Primary Examiner—Donald R. Valeatine

Attormey, Ageni, or Firm e

Johnson & Kindsess

[E) ABSTRACT

Liquid is clarified by passing it between spaced plates of

& stack including two interleaved sets of plates, one sct

being connected to one direct current lead and the other

set being connected 1o the other direct current lesd.

The liquid may flow through the spaces between the

plates in a single direction in parailel paths or may flow

in 1 serpentine path. Imparities removed from the liquid

adhere (o the plates and may be purged from the plates

pericdically by reversing the direction of flow of cur-

rent between the plates. Impurities sloughed off the

plates are trapped in a filter in the cell cutler.

4 Ciaims, 11 Drawing Sheets
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Ground 7 — Davies Teaches the “Critical Distance”

4,917,782

4
S project in paralel, equally-spaced, canticver faskion  the slectrode plates for the 1iza of the cell, the stack of
United States Patent (9 {11]  Patent Number: 4,917,782 from e comecing pse 7 The catd pies § Pt saaren i F1G 2 poo proviiag eves pass eng
project in parallel, equally-spaced. castilever fashion ¢
Davies (4] Date of Patent:  Apr. 17, 1990 from an end connecting plate & return bends forming the sinuous. path.
The oppasite edges of the plates in the stack are held 5 An electric

s by mounting blocks 9 located at oppostte sides of the  plate 7 of the set of anode plates 8 and a wi
(4] ELECTROLYTIC LIQUID PURIFICATION osisge ool eotean ol X stack, The outer sides of such blocks are cylindrically  nected 10 the end connecting plate ¥ of the
FROCRS; ARPARATOR A925176 121975 Okert . onvex 1o fit tightly against the inner wall of the cell  ode plates 6 are connected 10 control electr
(79 Ioventor  Brace Davies, Kenmore, Wash. 4419306 /198 Frame caing 1 he i chordal faces o the blocks v ity 14 for comelli mg o opcraion end i of e
4425216 1/1984 Neymeyer 204270 equally spaced parallel grooves 10 extending kum 0 dbclmiybc cell. The wires 12 and 13 pass :hm;h a
(1) Asignees: M'-—"\'-'- Sysiems, lnc.. 44J6E01 1/1986 Bramchick et al . 204149 he of the cel for rn:dvm't opposite pec-  glar s:omm.mm conmection mounted on the
‘oodinville; Water Regeneration 4SS 21986 Paningua 04276 X hvdydﬁzmsmd\olwldlhepmnﬁnnly wall of the
5"'-""““"’1"‘“‘ 46046 11/1985 Unehars o8 accarately spaced relatonskip. "To reades. lhlcdl inoperative in the eveat that low
B A ! Primary E Donald R. Valeatine The ends of o h: againes the end of ok 1henuah the "
M e O Th f the cell for fl f liquid th hi
e e R e capacity of the cell for flow of liquid through it
[S1] 08t O o O 1/ C29B 1508, (7] ABSTRACT . N :
CI58 9/00: BOID 1/ [ iquid i clarficd by passing it berween spaced plates of d th l 5
) USQ BUSEIWIEE ) fac jocluding two iéerieavd sty of e, o et wl1 épend upon the width of the plates > an 1 the
04225, 204/276; 2047269, 104/30%
210/78
(5] Field of Search J0U, T, 17520, belog comecind w the oiter disect casTecs leed

R P e e & o e stack, the space between adjacent plates and the space
" ‘T::'mi:,m I e S between each plate free end and the adjacent end con-

Tt o M dr e ey plates are trapped in a filter n the cell cutler

R a——— necting plate. For most purposes the plate width should
' be in the range of 3 to 5 inches (7.62 to 12.7 cm) and the
spacing between adjacent plates should be one-eighth to
one-quarter of an inch (3.5 to 7 mm). It is desirable for
the space between adjacent plates to be small so as to
provide a short path for travel of electricity between
the plates. The time during whlch the hquld is subjected

pr
of the water may be § to 20 fect (24 10 6 m) per minute  cell the direction of
0 that the water wil be in contact with the plates for s sad 13 should be re
period of 13 10 40 scconds. 16 30 hours. for a shor

‘The clarification of the ligeid is sccomplished by the € releasc and purge
transmission of electricity b:msnme.um:m 2l bave sccumisted on thee Suck
the platcs will be carried by the
produces without the placs adding any matcrial fo (e thecall b il be trapped in the charcoal filt

Bk Foc hat reston 1 I deiablefor the plaes 10 b thes prevented from beng discharged from

made offoet il sl 1 hevig. 4 Sbuisi of & ing ppara

citariu mu‘mﬁwlhmlhﬂmmn ide (RuOd). arifying soparatus can b istalled fn  hows
The charfying decolyec < shown in FIGS. 1,2, bokd weies sy by conaecting the cotering fiter 71

3503 4 523 o path f ravl for the g betweer 10 ‘the cold water supply I3 for & ik of 8 wish bowl,

- Ex. 1105, 3:39-48
Tennant Company - Petition (Paper 1), 49-50
B— - Reply (Paper 42), 16
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Ground 7 — Davies Teaches the Claimed Voltage, Applied to Aquarium Water and Drinking Water

United States Patent (4 {1) Patent Number: 4,917,782

Daries 1 Date of Patent: _ Ape, 17, 1990 The clarifying apparatus can be installed in a house-

4 ST R PRI AR 0 Goprme hold water system by connecting the entering filter 21
BRI L I uem dom e —— =t _

(1) taveo: B Derie, Kemors, Wi = to the cold water supply 23 for a sink or a wash bowl,

(7] Assignees: Aw.i;-:mzn; Systesms, Iac..

ater
Systems, Ine., Kirkland, both of
Wash.

@) App No: 162301 rormey. gt o FiomCoisernn, & Conpor
22] Filed: Mar. 2, 1988 Johmon & Kindacss . . . .
e miwcmin ¢ wwe In FIG. 15 the clarifying electrolytic cell 1a is used
e ', Liquid s clanfied by pasung it between tes of . ' . " . . .
o T SV S iy e st e for maintaining the liquid in the aquarium 40 in clean
et connected t0 the other direct current lead. .-, - -
o0 m o R e o et condition to obviate the formation of scum on the sur-
o i o s o b pared o e face of the water, formation of deposits on the interior
i i Fent e e st et songhed off e . .
HE e fme orhs P pps 5 e el wall of the aquartum tank and clouding of the water.
157,336 /18

L7345 477D Preis eeal.

4 Ciaims, 11 Drawing Sheets

FIG. 8 is a diagram of apparatus used for clarifying
water in the water system of a house trailer, a recre-
ational vehicle or a cabin cruiser, Such apparatus in-
cludes the same clarifying cell control mechanism, mon-
itor, flow switch and filters as used in the apparatus
described in connection with FIG. 5. In this instance,
however, the power source will not be rectified alter-
nating current but can be a primary source of direct
current electricity such as a 12 volt battery 19"

- Ex. 1105, 4:66-68, 5:60-68, 7:36-40
Tennant Company - Petition (Paper l), 50, 52
B— - Reply (Paper 42), 18
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Ground 7 — Davies Inherently Discloses the Claimed Current

124. Following are relevant parameters/measurements obtamned from
UNITED STATES PATENT AND TRADEMARK OFFICE
Operation #3:
Parameters/ Measurements Value
BEFORE THE PATENT TRIAL AND APPEAL BOARD electrode spacing 1/8 inch (0.125 inch)
water fype well water
voltage 12V
flow rate lgpm
3
TENNANT COMPANY, zlo::xt:miw ;2 = 8“;"@ 130. Following are relevant parameters/measurements obtained from
Petitioner, dissolved oxygen content 66.2% .
3 hour dissolved oxygen content_| 103.4% Operation #4:
V.
Parameters/Measurements Value
OXYGENATOR WATER TECHNOLOGIES, INC.,
147. Following are relevant parameters/measurements obtained from electrode spacing 1/8 inch (0.125 inch)
Patent Owner. water type municipal water
; n voltage 12V
Patent No. RE45,415 Operation #5: Tlow rate 1gpm
. current 8.8 amp
Reissue Date: March 17, 2015 Parameters Measurements Value condactiity 281 ppm
— - dissolved oxygen content 104.2%
electrode spacing 1/8 inch (0.125 inch) 3 hour dissolved oxygen content | 115.9%
Title: FLOW-THROUGH OXYGENATOR waer fype L
voltage 12V
flow rate 1
t 11.0 amps Z 2
iurml : ro 35 812;5;1 153. Following are relevant parameters/measurements obtained from
DECLARATION OF DR. MARIO TREMBLAY dissolved oxygen content 66.2% ) :
3 hour dissolved oxygen content | 125.6% Operation #6:
Parameters/Measurements Value
electrode spacing 1/8 inch (0.125 inch)
water type well water
voltage 12V
flow rate 0.3 gpm
current 12 4 amps
conductivity 352.8 ppm
- Ex. 1103 99 124, 130, 147, 153 dissolved oxygen content 662%
> B 2 'g—
Petition (Paper 1) 52-53 3 hour dissolved oxygen content | 106.3%
2

- Reply (Paper 42), 17

Fredrik
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Ground 7 — Davies Inherently Discloses the Claimed Current

STO00-1T0THAL

E-Cell 1

=
5
Operation Flow rate |Power supply|Current
number Water Type (GPM) | Setpoint (V) | (Amp)
1 Tap water 1 12 10.2
2 Tap water 1 24 25.2
H® H 3 Sodium bicarbonate+Tap water 1 12 26.0
Your partner in chemical = Soau oea 1 = =
2 develo . 5 ["Muni" water 1 24 20.7
A
]
<
m
o
: E-Cell 2
o
=
%
B
E
z Operation Flow rate [Power supply|Current
z number Water Type (GPM) | Setpoint (V) | (Amp)
- 1 Tap water 1 12 11.0
& / 2 Tap water 1 24 27.8
03/01/2021
g = /20 3 Tap water 0.3 12 12.4
Z 3 4 [Tapwater 0.3 24 28.9
I 5 Sodium bicarbonate+Tap water 1 12 31.9
S 2 TC IPFL 00000183 6 |Sodium bicarbonate+Tap water 0.3 12 32.3-34
3 ~d
-

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ex.2179,9, 17
PO Resp. (Paper 35), 36

Reply (Paper

Fredr

42), 17-18

kson

. & BYRON, P.A.




Ground 7 — Davies Inherently Discloses the Creation of “Microbubbles” and “Nanobubbles”

United States Patent (4 (1) Patent Number: 4,917,782 . 4,917,782

2

Davies (45 Date of Patent:  Apr. 17, 1990 parts broken away. FIG. 3 s a tramivene section
ELECTROLYIIC LIQUID PURIFICATION uwm fhe cll ke on fne 3= of FIG. 1 Fio.48
PROCESS AND APPARA top perspective of internal componeats of the cell

(34 ELECTROLYTIC LIQUID PURIFICATION howa 1 tploded reatomship.
BACKGROUND OF THE INVENTION 5 FIG. 5 i a diagram showing various compoacnts of
5] Ievestor: Brese Devies K. Wk 1. Fild ofthe laveation the apparatus. used in conjunction with a domesiic
s —— Th sndappars.  Plumbing fixture such s a kitchea sink of a wash basin.
(M) Asigness: “"":“1'"5'_-'-' tmfor coctolycally treang wais and other luds FFIG. 6 is a disgram of portable apparatus that can be

Regeneration and parucular for umwh-drwdrnk-u attached to & discharge faucet of a plumbing fixture.

Symoms, nc, Kirkland, both of plfy‘lmfmhm.\bnd F1G. 7 is a diagram of spparatus wed in conjunction

m 3 water supply wel sywem.
Primary Examiner—Donald R. Valeatine

[21] Appl No: 163,501 Atorncs, Agems o Pirmm-Chchteasen, G
Kindness

BE g o e DETAILED DESCRIPTION

"R AR SRS The process and apparatus of the present invention is

(L] References Cited adhere to the plates and may be purged from the plates
U.S. PATENT DOCUMENTS pericdically by reversing the direction of flow of cur-

g s g ESS LTI not intended primarily for use in treating badly polluted
S s water, or for treating large quantities of water such as in
connection with a municipal water supply system or
sewage treatment plant. On the contrary, such appara-
tus is intended for use in finish clarification of water or
other liquid by an end user of such water or liquid.

by an end user of such water or liquid.
the

ying
-m:tm FlG!l |

uid supply pip: €3 s connectos avd
aliquid dnchary FP‘WJ coamecied o th otber end of
the casing. In the interior chamber 4 of the casing is

lodged of shectrode plates inchuding Two compo-

BRIEF DESCRIFTION OF THE DRAWINGS 0 o e Intersiratiiod or ‘miee-
FIO. 1 is a top perspective of a clarifying electrolytic  leaved relationship. Thus in FIGS. 1 t 4, inclusive,
cell wtlzed I the o pparatusof thisvention wih pats  grouped snode e plates 5 an grouped cashod pistes §

broken away. FIG. 3 is a side elevation of the cell with  are shows in interleaved relarionship. The anode plates

- Ex. 1105,2:44-52
Tennant Company - Reply (Paper 42), 18

Fxhibit 1105
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Ground 7 — Davies Inherently Discloses the Creation of “Microbubbles” and “Nanobubbles”

125. The particle size measurement probe measured the following chord

UNITED STATES PATENT AND TRADEMARK OFFICE lengths (microns) of bubbles. Bubbles having a size of below 50 microns, and

even below 15 microns, were present

BEFORE THE PATENT TRIAL AND APPEAL BOARD Unweighted 12v Square weight

TENNANT COMPANY,

Petitioner,
v.
OXYGENATOR WATER TECHNOLOGIES, INC.,

Patent Ovwner.

Patent No. RE45 415

Vewn

Reissue Date: March 17, 2015

127. The results from Operation #3 show that Reproduced Davies cell #1
Title: FLOW-THROUGH OXYGENATOR generated water that included bubbles having a bubble size of less than 50 microns

and even less than 15 microns (0.0006 mnches). Additionally, this bubble size was

DECLARATION OF DR. MARIO TREMBLAY generated using well water, an electrode spacing of 0.125 inch, a flow rate of 1

gpm. and a voltage of 12 volts, which are parameters taught in Davies.

o = L Additionally, a current of 10.2 amps was generated. The well water also had a

conductivity of 352.8 ppm and a dissolved oxygen content that increased after 3

hours.

Ex. 1103 9 125-128; see also 9 131-134, 148-151, 154-157
Petition (Paper 1), 52-63

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE Fredrikson

& BYRON, P.A.




Ground 7 — Dr. Tremblay’s Prior Art Testing Follows the 415 Patent Specification

a» United States

a» Reissued Patent
Senkiw

USOORE4 341 SE

(10) Patent Number: US RE4S415E
(45) Date of Reissued Patent:  Mar.17, 2015

(54) FLOW-THROUGH OXYGENATOR

(75) Iovestor.  James And rew Senkiw, Minsespolis,
MN (US)

(73) Assignee: Oxygenstor Wa ter Technologies, Inc.,
St Lous Park, MN (US)

@) Appl Ne: 13247241

Q2) Fild:  Sep. 28,2011
Related U.S, Patent Documents
Resue of
64) PaentNo. 7670495
lsmia Mar.2, 2010
ApplNo: 12020431
Filad Jan. 31, 2008

10732336, fled on Dec
his & contion

(60)

1) lae €L
CON Va8 (2005.01)
o 1w (20m.01)

(Comimed)

USKC ......... 210739,

205701, 628, 633, 742, 756, 757;
2/192,331 7,1; 119263
Sce spphcation file for complete search Bstory
() References Clted
S, PATENT DOCUMENTS
OO A VI Rariver
U A 120979 Ko sl
(Continued)
FOREIGN PATENT DOCUMENTS
e omims a2 e
vt I
(Continued)
OTHER PUBLICATIONS
“Hifect of Onygensied Waker n the Cinoweh & Pomass Devlp-
e of Scabon Coounbern and Tomaso Sewlbng wnler Groc-
- Mot Rurt Seat Diflisn S,
(O} Reved ot porme: <URL: hap. /i sest.
T g A TR et e~ (200), S g
(Continued)

aminer — Waker D Gt

xam er — Cameron ] Alks

ey Ages, or Fin — Schwogman Lusdberg &
A

Tennant Company
Exhibit 1101

Measurement of O, Bubbles

Attempts were made to measure the diameter of the O,
bubbles emitted by the device of Example 1. In the case of
particles other than gasses, measurements can easily be made
by scanning electron microscopy, but gasses do not survive
electron microscopy. Large bubble may be measured by pore
exclusion, for example, which is also not feasible when mea-
suring a gas bubble. A black and white digital, high contrast,
backlit photograph of treated water 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, giving a scale multiplier of 0.029412.

Recorded bubble diameters at scale were 0.16, 0.22, 0.35,
0.51, 0.76, 0.88 and 1.09 millimeters. The last three were
considered outliers by reverse analysis of variance and were
assumed to be hydrogen bubbles. When multiplied by the
scale multiplier, the assumed O, bubbles were found to range
from 4.7 to 15 microns in diameter. This test was limited by
the resolution of the camera and smaller bubbles in the
nanometer range could not be resolved. It is known that white

light cannot resolve features in the nanometer size range, so
monochromatic laser light may give resolution sensitive
enough to measure smaller bubbles. Efforts continue to

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ex. 1101, 5:40-67
Reply (Paper 42), 19, 21

Fredrikson
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Ground 7 — Davies Teaches the Claimed Flow Rate

4,917,7!

United States Patent (4 1] Patent Number: 4,917,782 5 i 6
Davies Patent: for example. The apy will Bave its own dischs Asi f FIG. 6, water is supplied to the
45 Dats of it Ape. 17, 1990 fauces 24 coatrolled by a vaive operaicd by hasdle 25, apparatus through & temporary connection 28 which
i Such nsallation of the sppets peeersbly doss 20¢  may be bse coupling. The g conmectica for the
(%4 ELECTROLYTIC LIQUID PURIFICATION B0 19 Gtk 200k interfere with the wsual connection of the cold water  apparatus has in it a check valve 38 which will permit
PROCESS AND APPARATUS P i supply source 1o !hhlull(wm:nmyuiml:: 3 fo b mmnma«uy vml%
type of faucet also connccted 10 & hot watce supply tes from (he supply connection will oug
(%) Lovestor: Brece Davies, Kcamore, Wask, water of desired temperatue m?hz f ing filter 21, clarifying

() Awigoses: Advasced Wer Srsiems, Lac. obtained from

foodinville: W while water finally clarified by the apparatus described  §. Water discharged from filter 22 will flow 10 the water
above can be obtained from the outlet 34 for drinking 10 siorage tuak 6 Duriag soch fllng operation the mas-
Primary Exomiser—_Donald R, Velemine 1nd Gooking purposes. ual valve 37 must be in open position.

jater Regeneration
Er-l-nln\.l-m.huhd

[21] Appl No: 183,501 i g i O Comnce, mummmhmﬂhﬂy pAf the sk Sliag operation bas been completed
(2] Filed:  Mar.2, 1988
[S1] 0 O o COF 1/ C26B 13/08;  [57) ABSTRACT

o v SR Loty i et well. In such an mstallatlon water is pumped from the

a stack including two interleaved sets of plates, one set

i it e 8 R S well 29 by a pump 30, which may be of the centrifugal

200/74  Plates in a single direction in parallel paths or may flow

N mamne. S type, to a holding tank 31. Such pump may have a ca-

B R EE T e pacity of 30 gallons to 50 gallons per minute and operate
' | intermittently. Water is supplied from the holding tank
31 to the clarifying apparatus at a rate much slower than
the rate at which pump 30 fills the holding tank. Such
holding tank may be elevated so that water flows from
it to the outlet of the clarifying apparatus at a rate of

about one gallon per minute.

W Toree water Trom The Bowiag Ak 1o The opered — wnods plaes 53 aad The cathode plaes 6 are mier
G, When ho bladder of boliag tank 31 hat been 35 leaved s shorwn n FIGS, 1, 11 and 13 such paces can
filled the back pressure will deenergize  be held spaced their opposite
the pump or terminate flow of water by gravity into the  edges being fitted into the grooves 10 of the plate

wak. Such termination of flow will canse the flow  mounting blocks 9 as shown in FIG. 12 and described in

wu}.mmoiy clas rxrvlus“.dﬁ

nating curreat but can

;
i .«.n_,,.d....'u ol bty 15, heghgiic oburacton by the i coucing sy To - Ex. 1105, 5:27-36

Tennant Company - Petition (Paper l), 62
B— - Reply (Paper 42), 20
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Ground 7 — Davies Teaches the Claimed Flow Rate

United States Patent (4
Davies

4,917,782
Apr. 17, 1990

[11]  Patent Number:
(¢5) Date of Patent:

(4] ELECTROLYTIC LIQUID PURIFICATION
PROCESS AND APPARATUS
[16] lInvestor: Brace Davies, Kenmore, Wash.
() Asigmees: Advansd Water Sytoms, lc.
‘oodiaville; Water Regeneration
sr-\ Inc, Kirkland, both of
[21] Appl No: 183,501

(23] Filed: .u-.x.uu
511 Tt Q¢

2 vs.Q......
204/229;

465 C25B 15/08,;

CLB 9/00; BOID 13/02
........... lwma 204/188;
204/276; 204/265; 204/306;
" 2107748

[56] Field of 70, 175-276,

Search . 1047269,
2047229, 240, 130, 131, 136, 152, 306, 188;
074

(56 References Cited
US. PATENT DOCUMENTS

TR /8 Haghen sk 207278 X
pete —
Yimos 1o Dt 20726
XCHER QN T e — 20373

LAISOIE 9/1974 Camanovas ot 200221

Primary Examiner—Donald R. Valeatine
inorme, gt or Frm—Chcuesen, O'Con
Johnson & Kindses

= ABSTRACT

Liquid is clarified by passing it between spaced plates of
& stack including two interleaved sets of plates, one sct

set being comnected 1o the other direct carrent lead.
The liquid may flow through the spaces between the
plates in a single direction in ‘paths or may flow
in 1 serpentine path. Imperities removed from the liquid
adhere Lo the plates and may be purged from the plates
pericdically by reversing the direction of flow of cur-
rent between the plates. Impurities sloughed off the
plates are trapped in a filter in the cel outles.

4 Ciaims, 11 Drawing Sheets

Tennant Company
Fxhibit 1105

In other installations water can be recirculated
through clarifying apparatus repeatedly, such as by
treating successive portions of the contents of a swim-
ming pool or a hot tub where water from a swimming
pool or a hot tub is recirculated repeatedly through
clarifying apparatus it is not necessary that the path of
travel of the liquid in contact with the electrolytic cell
plates be as long as in the apparatus shown in FIGS. 1
to 4. In the alternative type of clarifying electrolytic cell
shown in FIGS. 10, 11, 12 and 13 the anode plates 5a
and the cathode plates 6a can be of the same size as the
anode plates 5 and the cathode plates 6, shown in FIGS.
1, 2, 3 and 4. In this instance, however, the anode plates
5a project in cantilever fashion from a central connect-
ing strap 7a instead of from a connecting end plate.

In FIG. 15 the clarifying electrolytic cell 1z is used
for maintaining the liquid in the aquarium 40 in clean
condition to obviate the formation of scum on the sur-
face of the water, formation of deposits on the interior
wall of the aquarium tank and clouding of the water.
Because of the recirculation of water in the aquarium by
the pump 41 through the cell 1g, it is not necessary to
provide a filter ahead of the cell. The filter 22 beyond

/7 2
8 /7 "%
] 2 '
B —— ! I |
- —— —~ 7 | -
z :  —— 2
s da Sa £ vz
Fiigp L.

DEMONSTRATIVE EXHIBIT -
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- Ex. 1105, 6:35-49, 7:36-43, Fig. 11
- Petition (Paper 1), 50-52
- Reply (Paper 42), 20
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Ground 7 — Davies Teaches the Claimed Flow Rate

Page ]
UNITED STATES PATENT AND TRADEMARK CFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Case IPR2021-00625
Patent No. RE 45,415

TENNANT COMPANY,
Petitioner,
S -
. COPY
OXYGENATOR WATER TECHNOLOGIES, INC.,
Patent Owmer.

Video Deposition of
Ralph E. White, Ph.D.
Wednesday, February 9, 2022
B:05 a.m.

Court Etenographer:
Patrick J. Mahon

So for flow rate purposes, if we measure it
at the inlet or the outlet, it doesn't matter which
arrangement we have in the middle?

That's what I'm saying is, the gallons per mimte of a
device, the volumetric flow rate, would be measured for
the device as a device.

Right.

That's...

It doesn't matter the arrangement of the electrodes inside
of that device?

There would be a different, I'mnot sure if we should call
it flow rate or distribution, a different distribution of
the fluid within the straight-through compared to the
serpentine.

Registered Merit Reporter - Ex. 1147, 213:10-214:1
Certified Realtime Reporter - Reply (Paper 42)’ 20

Fre_drikson
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“The Water has a Temperature No Greater than About Ambient... and the

Water Temperature is a Factor for Formation of the Suspension” (Claim 18)

From: R RNy

Teo: Enedemane |ora: Jotvson B Seoy:
< owt

Subject: RE: OWT . Tenant

Date ‘Wednesday, August 25, 2021 1:35:41 M
Attschmests:  WEOIW

[EXTERNAL E-MAIL]

Lora:

The fact that Tennant lost on claim construction does not prove good cause exists. OWT does not
see how the Court’s claim constructions gave rise to new written description defenses that Tennant
could not have asserted from the beginning of the case. Moreover, it was entirely foreseeable that
the Court might adopt OWT's contentions, and it was incumbent on Tenaant to provide contentions
in a timely fashion that addressed that possibility. Accordingly, during the meet and confer please
be prepared to explain the good cause for Tennant to add written description arguments for these

claim terms.

has not yet id
what they are
share those fi

With respect
contentions 3
suggests that
infringement
OWT has alre|
construed by
water.” With|
claim constry

infringement by the Tennant e-cells under the doctrine of equivalents. With respect to claim 18,
OWT has already alleged that “the water temperature is a factor for formation of the suspension” as
construed by the Court in the Tennant process since Tennant instructs its user to use “clear cool
water.” With respect to claim 20, OWT is still in the process of analyzing the impact of the Court’s

make such an am
be dropping this dlaim from the case with a reservation of rights to appeal the Court's construction
of the relevant claim term

We will be sending a separate email about Tennant's requested stay, but are available to meet and
confer on both issues at 2 pm tomorrow.

Nate

GMENT, 1t Will T3I5€ THat With Tennant. We are 8150 CONSIGEring WHether we wil

Nate D Louwagie

Carison Caspers

225 S. Sixth St Suite 4200
Minneapolis, MN 55402
Direct 812.430.9650

Celt £12.718.3024 - Ex. 1148
TENNANT COMPANY - Reply (Paper 42), 5

EXHIBIT 1148

.
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“The Water has a Temperature No Greater than About Ambient... and the
Water Temperature is a Factor for Formation of the Suspension” (Claim 18)

United States Patent
Davies

(1] Patent Number: 4,917,782
(42 Date of Patent:  Apr. 17, 1990

54 u.ncllome uQUm PURIFICATION

[75) Inveator:  Brece Davies, Kenmore, Wash.

() Anigraes: Adrced Wetr Sytems, Loc,
Syotems Ine. Kirkland, bockof

2] Filed:  Mar.2, 1988

[51) It Q2 . CO2F 1/4& C25B 13/08;
€258 9/00; BOID 13/02
1 usa

LSS $/1974
15

a4
4423216
4438801

Primary Examiner—Donald R. V
Atrornay, Agent, or Firm—Christensen, O'Connor,
Johason & Kindness

[571 ABSTRACT

m,m; & shack including (wo interleave st of plaes, oo set

s beeg commeond 12 te ctbor v
The liquid may flow through the spaces between the

L] plesin 3 siagl direcion n paalilpathsor may flow

58 References Cited

4 Claims, 11 Drawing Sheets

Tennant Company
Exhibit 1105

In FIG, 15 the clarifying electrolytic cell 1a is used
for maintaining the liquid in the aquarium 40 in clean
condition to obviate the formation of scum on the sur-
face of the water, formation of deposits on the interior
wall of the aquarium tank and clouding of the water.
Because of the recirculation of water in the aquarium by
the pump 41 through the cell 1a, it is not necessary to
provide a filter ahead of the cell. The filter 22 beyond

- Ex. 1105,7:36-43
- Petition (Paper 1), 52, 66

- Reply (Paper 42), 20

Fredrlkson
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“The Microbubbles and Nanobubbles Supersaturate the Water” (Claim 21)

a9 United States

a2 Reissued Patent
Senkiw

(10 Patent Number:
(4%) Date of Reissued Patent:

US RE45415E
Mar. 17, 2015

USOORE4341 SE

($4) FLOW-THROUGH OXYGENATOR

(75) Ioeotor: James Andrew Senkiw, Misos spolis
MN (US)

(73) Assigne: Oxygenator Water Tochuologies, Inc.
St Louis Park, MN (US)

@1) Appl No: 1M247,241

@2) Filsd  Sep. 22011

Related LS, Paicat Documens.

208701

633, 742,756, 757,
192,3217,1; 119263

See spplication file for o hstory.

) References Clied
S, PATENT DOCUMENTS
wna A W R
UTIE A 120979 Knus el
(Continued)

FOREIGN PATENT DOCUMENTS

“Supersaturated” means oxygen at a higher concentration
than normal calculated oxvgen

solubility at a particular tem-

perature and pressure.

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

B o ma e suspended indefinitely in the fluid and, when allowed to build
A B = up, make the fluid opalescent or milky. Only after several
US. Appliatons i pape oot e =t e et hours do the bubbles begin to coalesce on the sides of the
N ST, B i) vt T T e container and the water clears. During that time, the water is

0 Dy rion o SRR ek b supersaturated with oxygen. In contrast, the H, formed
o S 7-:";7:?“ Comile readily coalesces into larger bubbles which are discharged

(Contimsed)

(55) Fleld of Classification Search

ABSTRACT

An oxypea amitiar which
When the anod and cathe
tance, very small macrobul
an generatad The very
supension. forming a sol
fow-through model for o

into the atmosphere, as can be seen by bubble formation at the
cathode.

USKC ... 2107739, T46, 748,01, 748,16, 74815,
2 MM.\‘T‘.J&‘ 19, 74
TABLE III
ACTIVE DO OF*
ELECTRODE CURRENT, FLOW RATE SAMPLE AT

MODEL AREA, SQ.IN.  VOLTAGE AMPS. GAL/MINUTE ONE MINUTE
2-Inch “T™ 2 283 0.72 2 N/A
3-inch “T” 3 28.3 1.75 12 N/A
2-plate Tube 20 28.3 9.1 2 8.4
3-Plate tube 30 283 12.8 12 9.6

*As the apparatus runs longer, the flowing water becomes milkv. indicating supersaturation. The one-minute time

TennaE;'("; z:’$$3¥ point shows the rapid increase 1n oxygenation.

- Ex. 1101, 4:16-18, 4:30-41, 9:38-50
- Petition (Paper 1), 10-11, 18, 68
- Reply (Paper 42), 20-21

Fredrikson
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“The Microbubbles and Nanobubbles Supersaturate the Water” (Claim 21)

E-Cell 1
=
Iz
[}
Initial measurements ple measurements after 3 h
Operation Flow rate ([Power supply|Current| Dissolved |Conductivity| Time Time Dissolved |Conductivity
b Water Type (GPM) tp (V) | (Amp) |O n(%)| (uS/cm) pH_|collected | measured |Oxygen (%)| (uS/cm) pH
1 Tap water 1 12 10.2 66.2% 551.2 76 | 1:05PM | 4:09PM 103.4% 535.0 7.7
2 Tap water 1 24 25.2 66.2% 551.2 76 | 1:24PM | 426 PM 92.7% 520.5 7.8
3 Sodium bicarbonate+Tap water 1 12 26.0 80.0% 2086.0 8.2 | 1:38PM | 441PM 90.6% 1060.0 8.1
- "Muni® water 1 12 8.8 104.2% 440.5 85 | 205PM | 501 PM 115.9% 4525 8.0
5 "Muni® water 1 24 20.7 104.2% 440.5 85 | 215PM | 513PM 110.2% 4583 8.1
hl
o
<]
=
m
Q
]
<
m
o
a
=
o
B
>
=
g Initial P ts after 3 h
Operation Flow rate [Power supply|Current| Dissolved |Conductivity Time Time Dissolved |Conductivity |
number Water Type (GPM) | Setpoint (V) | (Amp) |Oxygen (%)}| (uS/cm) pH llected d|Oxygen (%)| (uS/cm) pH
:; 1 Tap water 1 12 11.0 66.2% 551.2 76 | 9:21 AM | 1254 PM 125.6% 548.3 9.3
g 2 Tap water 1 24 27.8 66.2% 551.2 7.6 | 9:30 AM | 1256 PM | 108.0% 534.8 9.3
- 3 Tap water 0.3 12 12.4 66.2% 551.2 7.6 | 9:44 AM | 1:00PM 106.3% 637.1 94
g 4 Tap water 0.3 24 28.9 66.2% 551.2 7.6 | 9:56 AM | 1:13PM 92.8% 545.6 9.6
_ g' - 5 Sodium bicarbonate+Tap water 1 12 31.9 80.0% 2086 8.2 |11:00 AM| 2:19PM 94.9% 2387.0 9.1
gé’ = 6 |Sodium bicarbonate+Tap water 0.3 12 323-34| 80.0% 2086 8.2 |11:10 AM| 2:22PM 90.0% 2408.0 94
=22 =
=] = ineering Services Proprietary
TR
_§ ; ~ TC_IPR_00000158
N S
th = &
- Ex.2179,9,17

- PO Resp. (Paper 35), 36
- Paper 42,21
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“The Bubble Diameter... is Less than 0.0006 Inches” (Claim 22)

125. The particle size measurement probe measured the following chord

UNITED STATES PATENT AND TRADEMARK OFFICE lengths (microns) of bubbles. Bubbles having a size of below 50 microns, and

even below 15 microns, were present

BEFORE THE PATENT TRIAL AND APPEAL BOARD Unweighted 12v Square weight

TENNANT COMPANY,

Petitioner,
v.
OXYGENATOR WATER TECHNOLOGIES, INC.,

Patent Ovwner.

Patent No. RE45 415

Vewn

Reissue Date: March 17, 2015

127. The results from Operation #3 show that Reproduced Davies cell #1
Title: FLOW-THROUGH OXYGENATOR generated water that included bubbles having a bubble size of less than 50 microns

and even less than 15 microns (0.0006 mnches). Additionally, this bubble size was

DECLARATION OF DR. MARIO TREMBLAY generated using well water, an electrode spacing of 0.125 inch, a flow rate of 1

gpm. and a voltage of 12 volts, which are parameters taught in Davies.

o = L Additionally, a current of 10.2 amps was generated. The well water also had a

conductivity of 352.8 ppm and a dissolved oxygen content that increased after 3

hours.

Ex. 1103 99 125-128; see also | 131-134, 148-151, 154-157
Petition (Paper 1), 52-63, 68-69
- Reply (Paper 42), 21-22
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“The Bubble Diameter... is Less than 0.0006 Inches” (Claim 22)

LTI 1l[] Measurement of O, Bubbles
s United States
02 Reissued Patent a0 Y : US RE45415 E 7 i
» Rels: (0 Puies Number: = US REASALS E Aﬂempts'were made to measure the diameter of the 02‘
P, g e bubl?]es emitted by the device of Example 1. In .the case of
R S bt e compt ok particles other than gasses, measurements can easily be made
1 A prpame by scanning electron microscopy, but gasses do not survive
@ A vo: maaza pir gl I electron microscopy. Large bubble may be measured by pore
ay Fi o1 (Continued) . ~ . . o .
s pot s o BT PO AENTS exclusion, for example, which is also not feasible when mea-
= mmeupm suring a gas bubble. A black and white digital, high contrast,
(Continused) * - . . .
iR PUBLICATIONS backlit photograph of treated water with a millimeter scale
et o et e = e it & s B - - "
Py oy At reference was shot of water produced by the emitter of
e o o, S e ,
e i ™ Example 1. About 125 bubbles were seen in the area selected
Pobse ey — Wb D Ol for measurement. Seven bubbles ranging from the smallest
e clearly seen to the largest were measured. The area was

enlarged, giving a scale multiplier of 0.029412.

Recorded bubble diameters at scale were 0.16, 0.22, 0.35,
0.51, 0.76, 0.88 and 1.09 millimeters. The last three were
considered outliers by reverse analysis of variance and were
assumed to be hydrogen bubbles. When multiplied by the
scale multiplier, the assumed O, bubbles were found to range
from 4.7 to 15 microns in diameter. This test was limited by
the resolution of the camera and smaller bubbles in the
nanometer range could not be resolved. It is known that white
light cannot resolve features in the nanometer size range, so
monochromatic laser light may give resolution sensitive

Tennant Company enough to measure smaller bubbles. Efforts continue to

- Ex. 1101, 5:40-67
- Reply (Paper 42), 19, 21
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“Substantially Incapable of Breaking the Surface Tension of Water” (Claim 25)

USOORE4341 SE

a9 United States

02 Reissued Patent (10, Patent Number: US RE4S41SE A I o HbLr UL
Senkiw (4%) Date of Reissued Patent: Mar. 17, 2015
Applicant:  James Andrew Scnkiw Examincr: Cameron Allen
(54) FLOW-THROUGH OX¥GENATOR 2047701, 628, 633, 742, 756,757, Serial No. 13247241 Group Art Unit: 1774
2,3017,1; 119263 : ) N ol .
(75) Imeotor:  James Andrew Senkiw, Minasapolis Sex spplicaton e or complet search hsery Pl Septersber 25,2011 Docket No.: 346600505
MN (US) Customer No.: 21186 Confirmation No.: 1737
(%6) References Clted N | . . =
(T3) Assignoe: Orypenster Water Tochaologhs, Inc. Title: FLOW-THROUGH OXYGENATOR
St, Louis Park, MN (US) US. PATENT DOCUMENTS

Re-issuc of U.S, Patent No, 7,670,495

The present invention produces microbubbles and
nanobubbles of oxygen via the electrolysis of water. As
molecular oxygen radical (atomic weight 8) is produced, it Applicant’s system, method and suspension are the opposite. Applicant’s micro and nanobubbles do not
reacts to torm molecular oxygen, O,. In the special dimen- rise to the surface and do not break water surface tension. Applicant’s claims now recite the conditions needed
sions of the invention, as explained in more detail in the
following examples, O, forms bubbles which are too small to
break the surface tension of the fluid. These bubbles remain
suspended indefinitely in the fluid and, when allowed to build

to produce this result, including voltage, amperage, total water solids indicating conductivity, and the electrode
spacing. In particular, Applicant’s electrode spacing is significantly smaller than the one ince spacing of

Murrell. As Applicant states:

up, make the fluid opalescem or mi]ky_ Only after several Above that thickness (0.0140 inches), the power needs are higher and the oxygen
hours do the bubbles begin to coalesce on the sides of the bR‘;?:’:EZ ;::'c':ﬁd‘?:':%h“ voltago will ooalcsoo and cecape the finid.

container and the water clears. During that time, the water is - '

supersaturated with oxygen. In contrast, the H, formed In other words, higher voltages and higher clectrode separations cause larger bubbles that will rise to the

readily coalesces into larger bubbles which are di-scharged
into the atmosphere, as can be seen by bubble formation at the
cathode.

surface like Murrell’s development.

Tennant Company

Exhibit 1101 Exhibit 1102_0166 - Ex.1101,4:27-41
- Ex. 1102, 198
- Petition (Paper 1), 69

NCD ap

Fredrik
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Grounds 8, 10, 12, 14, 16, 18, 20, 22, 24 — Davies and Hough

AR B
1 i S P, {10 € No: ] 2 by /2 » e ®
=T o Dot o Ptcn: ek 2,201 Another known technique to place oxygen in water is

clectrolysis, which operates as follows. A voltage is applied
to an electrolytic cell that is immersed in water, resulting in
current flow in the water. The current flow in the water

(560 HAND PORTABLE WATER PURIFICATION
SYSTEM

(List contismd 0B SexT page )

causes the water molecules to break up into their component
0 oo parts of hydrogen and oxygen. Hydrogen gas and oxygen
Lk gas are thereby freed from the water. Typically, most of the

(55) Pield af Seurch 04271, 26784

hydrogen gas escapes as a gas from the water, while some
of the oxygen gas is dissolved into the water. See, for
example, the systems described in U.S. Pat. No. 5,728,287,
issued Mar. 17, 1998, and U.S. Pat. No. 5,911,870, issued
Jun. 15, 1999, owned by the same assignee as this invention.
Current water treatment systems using electrolysis are usu-
ally designed to be installed in-line with the water flow path.
2 o, 15 B v Additionally, these systems are commonly designed to
1~ ' handle large volumes of water. What is not currently avail-

" N able is a system and method that efficiently increase the

B i dissolved oxygen content of water off-line, and which is
small enough for home use.

1P Lw Girosp FLLE

Tennant Company - Ex. 111 1, 1:26-45
SR - Petition (Paper 1), 70-71
- Reply (Paper 42), 22
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Grounds 9-12, 15-18, 21-24 — Davies and Erickson

AR
United States Patent (s (1] Patent Number: 5,324,398
Erickson et al. 145] Date of Patent:  Jun. 28, 1994

54 CAI’IGTW‘! DISCHARGE CONTROL
CIRCUIT FOR USE WITH ELECTROLYTIC
FLUID TREATMENT SYSTEMS

5] loventors:  Robert K. Ericksan, Belmont

Frasest X. Pria, S Jone, both of

The voltage and/or current range is selected based

o s S m;wn,,;;wé:m upon the nature of the water to be treated and the de-
“" B = e sired relative performance of the system 16 in removing
o SEEETEEARE M s impurities, killing biological materials, and altering the

m;"“m - fug~i“:~ijmﬁ fluid’s chemical composition. In that regard, assume

that the fluid is water and includes bacteria and organic
chemicals. To kill bacteria, a voltage on the order of 24
volts or more, and a current on the order of 10 amperes
is desirable to break down the chemical bonds in the
water molecules and, hence, increase the oxygenation
of the water. The higher oxygen levels then kill the
bacteria.

34 [CamciTivg &

25

2% | "

8 .‘!’ﬂlJ’ c

Hiy

"
| tvverres L ol
(o] ;

CONTROL CIRCUIT

70 ELECTROLYTIC
CELL 18

- Ex.1107,11:8-19
- Ex. 1103 99188, 189
- Petition (Paper 1), 73-74

Tennant Company
Exhibit 1107
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Grounds 11-12, 17-18, 23-24 — Davies Combinations in View of the General Knowledge, Experience and
Common Sense of a POSITA as Reflected in Wendt, Han, Glembotsky and Burns

* These textbooks merely reflect the general . .
knowledge and understanding of a POSITA. B | ]

e Show how a POSITA would understand Davies
and combined references

* A POSITA would have understood water

ELECTROCHEMISTRY

electrolysis systems were known to produce R - PROCESSHGE
bubbles smaller than 50 microns. — Pet. 40-44, T e -
74-75, 78-79, 83; Ex. 1103, q9170-183, 191- e

192, 197-198, 205-206.

.
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Grounds 11-12, 17-18, 23-24 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known

5.4.7
Mass Transfer at Gas Evolving Electrodes

Mass transfer at gas evolving electrodes can be remarkably enhanced, provided
gas evolution is intense enough to influence the flow of the electrolyte along the
electrode. As radii of electrochemically evolved gas bubbles are usually relative
small (5-50 um), bubbles can perturb concentration boundary layers very effec-
tively thereby enhancing mass transfer and compressing Nernst-diffusion layers.

- Ex.1117,103

- Ex. 1103 9916, 170, 181, 191-192, 197-198, 205-206
- Petition (Paper 1), 40-41, 74-75, 78-79, 83

- Reply (Paper 42), 25

Fredrikson

& BYRON, P.A.
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Grounds 11-12, 17-18, 23-24 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known

Development of a new method of measuring bubble size

M.Y. Han®, Y.H. Park® and T.J. Yu™

* School of Givil, Uban & Geosystem Engineering, Seoul National University, San 56-1, Shilim-dong,
Kwanak-gu, Seoul, Koraa. (E-mail- i

** Department of Givl i Engineering,
Kwangju, Korea. (E-mail: {ju@hosim kwangju.ec k)

502-1, Jinwol-dang, Nam-gu,

Abstract The use ater
slectro-fotation (EF), s atiracting

air flotaion (DAF) and
govemedby

well nd thersfore it ¥
distribution of the bubbles that ars gensratad. In this resaarch, 2 new method has basn developad to.
measurs the bubble sizs, using ially available batch-typs and on-ine part The results

bonal i Although there. the results
show that can produce reasonably distributions conveniently and
efficiently. The Hique L nd
improvement of the DAF and EF processes, irom both thearetical and practical points of view

- air Botation (DAF); el Z 3 i

particle counter

Introduction

The use of bubbles in water and wastewater treatment, including dissolved air flotation
(DAF) and electro-flotation (EF), has attracted much interest recently. Although the funda-
mental characteristics of the mic icle/solution system should affect the
removal efficiency of the process, the effect of each governing physical-chemical parame-
ter has not been investigated fully, either experimentally or theoretically. According to
recent modeling of the DAF process. the most important parameters that affect the removal
efficiency are the size and zeta potential of both bubbles and particles (Han er al., 2001;
Han, 2002).

In DAF, bubbles are generated when air-saturated water is released into atmospheric
pressure. The size of bubbles is mostly affected by pressure difference across the injection
system and type of nozzle (AWWA, 1999). The size range is generally reported to be
10-100 pm, with the average being approximately 40 pm, under a pressure of 4-6 almos-
pheres (Edzwald, 1995). In EF, hydrogen and oxygen bubbles are generated when current
is applied tothe solution through metal electrodes. The average size range is reported to be
around 2040 pm, which is a smaller range than that of DAF (Burns ef al., 1997).

Several methods have been developed to measure the size of bubbles. The most straight-
forward method is image analysis. Because this method requires a complicated experi-
mental setup and is lime-consuming. it is not easy to produce enough data lo generate size
distributions under different conditions. Another method is to measure the rising velocity
of the bubbles and to calculate the sizes by Stokes’ Law. However. because (he sizes of
bubbles are not uniform, and because the rising velocity of many bubbles is different from
that of a single bubble, no general equations are available to predict the size distribution of
bubbles from the rising velocities.

In this study. a new method to measure the size of bubbles, using particle counters, was

M) Check for updates

Introduction

The use of bubbles in water and wastewater treatment, including dissolved air flotation
(DAF) and electro-flotation (EF), has attracted much interest recently. Although the funda-
mental characteristics of the micro-bubble/particle/solution system should affect the
removal efficiency of the process, the effect of each governing physical-chemical parame-
ter has not been investigated fully, either experimentally or theoretically. According to
recent modeling of the DAF process, the most important parameters that affect the removal
efficiency are the size and zeta potential of both bubbles and particles (Han er al.. 2001:
Han, 2002).

In DAF, bubbles are generated when air-saturated water is released into atmospheric
pressure. The size of bubbles is mostly affected by pressure difference across the injection
system and type of nozzle (AWWA, 1999). The size range is generally reported to be
10—100 pm, with the average being approximately 40 um, under a pressure of 4-6 atmos-
pheres (Edzwald, 1995). In EF, hydrogen and oxygen bubbles are generated when current
is applied to the solution through metal electrodes. The average size range is reported to be
around 20-40 um, which is a smaller range than that of DAF (Burns et al., 1997).

- Ex. 1137,77

developed. The bubble counting results obtained from both image analysis and particle ]

- Ex. 1103 qf 16, 171, 181, 191-192, 197-198, 205-206
o CHnENCLOMRANY, EXMOIET ST - Petition (Paper 1), 41, 74-75, 78-79, 83
- Reply (Paper 42), 25

Fredrikson
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Grounds 11-12, 17-18, 23-24 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known

NUMBER 5
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Fig. 1. Effect of elecrrode material on the size of electrolytic bubbles.
Current density 25 ma/cm’, electrode diameter 0.4 mm, temperature 20°. pH 2 (a),
7 (b) and 12 (c)

TRANSLATED FROM RUSSIAN
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- Ex. 1124, Fig. 1

- Ex. 1103 9916, 172-175, 181, 191-192, 197-198, 205-206
- Petition (Paper 1), 41-42, 74-75, 78-79, 83

- Reply (Paper 42), 25
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Grounds 11-12, 17-18, 23-24 — Producing Oxygen Bubbles Smaller than 50 Microns was Well Known

@M‘quqas‘&? -=)

APPLICATION OF DIGITAL IMAGE ANALYSIS FOR SIZE DISTRIBUTION
MEASUREMENTS OF MICROBUBBLES

Susan E. Burns, Sotira Yiacoumi, and J. David Frost
School of Civil and Environmental Engineering
Georgia Institute of Technology
Atlanta, Georgia 30332-0512
NS ED
waivel)

and

Contas Toout FER 12 87
Chemical Technology Division QO s T i
Oak Ridge National Laboratory*
P. O. Box 2008
0Oak Ridge, Tennessee 37831-6226

 MASTER

d for publication in
IMAGING TECHNOLOGIES: Techniques and Civil Engineering Applications
Engineering Foundation
Davos, Switzerland
May 25-30, 1997

Average Bubble Diameter
(xm)
*

0 t } + }
0 20 40 60 80 100
":,”m;‘z“‘“w Current Density (mAJ’cmz)

o i onrioaton or dlow et Figure 1. Oxygen bubble diameter as a function of current density: I =0.1 M.

do so, for U.S. Government purposes. }(\

GSTREUTON OF ™M DOCUMENT 15 @ mm

=Oak Ridge National Laboratory, managed by Lockheed Martin Energy Research Corp. for the U.S. Department of
Energy under contract number DE-AC05-960R22464.

- Ex. 1131, Fig. 1

- Ex. 1103 9916, 176-181, 191-192, 197-198, 205-206
- Petition (Paper 1), 42-43, 74-75, 78-79, 83

- Reply (Paper 42), 25
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Grounds 13-18 — Schoeber] Teaches the Separation Distance of Claim 24

This object is satisfied in the apparatus of the inven-
tion, in that a gap of constant gap width is provided
between the mutually confronting surfaces of the anode

US008439576A

United States Patent (1 (1] Patent Number: 5,439,576 z Sy =
Schoeberl ‘ [ Datc of Patent:  Aug, 8, 1998 and cathode. The gap width is dimensioned such that a
[ ATPARATUS FOR THE STERILZATION OF 37t 11 T s pronounced and preferably laminar flow forms between

the mutually confronting surfaces of the anode and
cathode in the water flowing through the gap. The and

FOREIGN PATENT DOCUMENTS

/199 Encopean Par. O

[76] laventor L Geigelsternsirasc

Meinolf Schorberl
& Prien D-£210, Germany

B AN e B e : X . :
B CT Fied. Do 19, o0 workie s Wi in that the anode consists of a material which has an
[s6] PCT No. PCT/EP91,/0248% Primary Examiner—John Naebling . -

§7Dne O 1192 dsstzens Kxaovivar—A o, Prasgs anode overpotential greater with respect to the genera-

Aniomey, Agent. or Firm—Townsend 3nd Townsead

§ 102e) Date:  Oet. 1, 1992 Khourie and Crew

[£7] PCT Pub. No.. WOSZ/101309
PCT Pub. Date: Jul. 9, 1992
[ Forvign Application Priority Data
Dec. 19, 1990 [DE] Germsay ©woe
(5] Mae Qe . Coz¥ 1461
(2 us.a . 204263, 2047265,
204/172; 204/275; 204/290 R; 204/290 F
[5] Field of Search 2047269, 17, 275, 290 R.
204/200 F, 149, 263
(361 References Cited
US. PATENT DOCUMENTS

V19 Gra=meal
A9 11991 Howlent
SOE.M0 1171991 Davies

] ABSTRACT
An spparatus for steriizing water by anodic oxdation
A reactor cootams & plurality of anodes (3) and cath-
odes (4) arranged as paralic] plates within the reactor
The anodes and cathodes are arranged in series within
four modules (3). Each module includes wo draw bolis
(34, #4) extending throogh bores in the anodes and
cathodes and (hreadably engaged to contact bolta (T) o
cither side of the module. The contact bolis provide
high surface pressure 10 the snodes and cathodes so that
high elecirical currents can be conducted through the
reactor. The anodes cach consist of materiahs that pro
vide a greater overvoltage with respect o oxygen gen-
eration than with respect to chiorine gemeration. Thus.
the reactor cam produce 3 safficient quantily of audants
to sertize the water without adding chiorine com-
pounds 10 the water

3 Claims, 6 Drawing Sheets

tion of oxygen than with respect to the generation of

chlorine from chloride ions.

The grooves 24 serve for the guidance of plaie-like
electrodes 3, 4 which are inserted into the frame 2C,
which extend parallel to the side walls 23, 23’ of ihe
frame 20 and the plate size of which amounts preferably
to approximately 200 mmx 100 mm. Although only
three electrodes are drawn in by way of example in
FIG. 2, each groove pair 24, 24’ serves to guide ar
electrode, with the cathode 4 and anode 3 alternating
and respectively determining a gap 25 between them
which has the width of the associated web 22 or ZZ°
(preferably about 1.3 mm,) with the respective thickness
of the anode and cathode being about 1 mm. With this

Schoeberl then provides a preferred electrode separation of about 1.3 mm

(0.051 inch). Id..4:16-17. Based on their disclosure of similar structures and

components to achieve similar goals, a POSITA would have been motivated, and

found it obvious, to combine them. It would have been obvious to a POSITA

- Ex. 1108, 1:50-60, 4:7-18
- Ex. 11039193

Schoeberl to the flat sheet electrodes of Davies to achieve an advantageous lamunar - Petition (Paper 1), 76-77
- Reply (Paper 42), 23

provide the preferred electrode separation of 1.3 mm (1.e., 0.051 inch) tanght in

Tennant Company
Exhibit 1108

flow between the electrodes.

Fre_drikson

. & BYRON, P.A.
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Grounds 19-24 — Peters Teaches the Electrode Configuration of Claims 26 and 27

United States Patent 1

Peters et al.

o 3,984,303
145]  Oct. §, 1976

[54] MEMBRANE ELECTROLYTIC CELL WITH
CONCENTRIC ELECTRODES

175) Inventon: Edward J. Peters, Chardon; J.
Edward Lacfier, Jr., Willoughby,
bath of Ohio

173) Assignee  Dismond Shamrock Corporstion,
Cleveland, Ohio

[22] Filed:  July 3, 1978

1211 Appl No: 592,388

152) US.QL ; 204/252;

204/259; 204/272
151) Int QLY. C2SB 1/24; C25B 1/26;

) C25B 9/00; C25B 11/00
(58] Field of Search ... 204/260, 272, 265, 259,

204/252

156) References Cited
UNITED STATES PATENTS

1982226 111934 Michal . 2047260
2190323 N1940  Nisschie ot al - 204260 X

1330364 11941 Freediey
Oliver

OTHER PUBLICATIONS
BIEE, 701, Jan. 1975, Johmson, 204/25K

Prescott
Anormey, Agent, or Firm—William A. Skinner

157 ABSTRACT

Electrolytic cell in which hollow cylindrical clectrodes

are arranged concentrically, anode within the cathode

and having & tubular ion permeable membrune sup-

ported on the outside of the anode separating the ano-
The

. affording  reduced
comstruction cost and greater efficiency per unit of
cell volume.

15 Claiess, 7 Drawing Figares

Tennant Company
Exhibit 1109

Additionally, the tubular concentric electrode con-
figuration allows the use of conductor means which can
be placed in contact with the electrodes along substan-
tially their entire length, providing more even current
distribution and improved current density.

Further, due to its tubular design, the problems of
sealing the membrane at its junction with the cell walls
is greatly reduced. The membrane sealing area per unit
area of electrode is much smaller than in the conven-
tional design, and the nature of the membrane material
allows for either a forced fit or a shrink seal around the
ends of the anode. Construction tolerances are also
more easily achieved, since the cylindrical shape is
inherently more stable than flat sheets of equivalent
area. .

The apparatus of the invention also provides for a
greater efficiency per unit of cell voelume and reduced
cell construction costs, due to the elimination of nu-
merous joints by use of the tubular design.

- Ex. 11039200
- Petition (Paper 1), 79-81
- Reply (Paper 42), 24
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Grounds 19-24 — Peters Teaches the Electrode Configuration of Claims 26 and 27

P ] . .
UNITED STATES DATENT AND TRADEMARK OFFICE - Q Okay. And this appears to show that it was known by at
BEFORE THE PATENT TRIAL AND APPEAL BOARD least 1976 to form electrodes out of mesh and to form
""""""""""""" those mesh electrodes into cylindrical shapes; is that
TENNANT COMPANY, Case IPR2021-00625 fair to say?
Patent No. RE 45,415 MR. LOUWAGIE: Gbjection to form.

Petitioner,

A I think the statement that you made is consistent with

b} - _
v ()( )Pl what we see in the patent, yes. Uh-huh.

BY MR. JCHNSON:
Q Yeah.
Patent Owner. And apparently this structure affords

OX¥GENATOR WATER TECHNOLOGIES, INC.,

"reduced construction cost and greater efficiency per unit
of cell volume," according to the ABSTRACT; is that right?
Video Deposition of MR. LOUWAGIE: Objection to form.
Ralph E. White, Ph.D. A (Reviewing.) Yes, it says, "affording reduced
Hmesdayé_izb?:w i construction cost and greater efficiency per unit of cell
volume." I see that in the ABSTRACT.

While the invention will be described in connection
with a preferred embodiment, i.e. the electrolysis of
sodium chloride brine to produce chlorine and caustic
soda, it is to be understood that this is only for purposes
of illustration and is not intended to limit the invention
to that embodiment. On the contrary, it is intended to
cover all alternatives, modifications and equivalents as
BREEIl: - Mehoo - Ex. 1147,238:3-18 may be included within the spirit and scope of the
Negiuterad Nerit: heporter - Ex. 1109, 3:10-19 invention as defined by the appended claims.

- Reply (Paper 42), 24

Court Etenographer:

Certified Realtime Reporter
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