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the spirit of the invention and within the scope and range of equivalents of the
claims.

The construction and method of operation of the invention, however,
together with additional objects and advantages thereof will be best understood from
the following description of specific exemplary embodiments.

FIG. 11 is a block diagram illustrating the use of the invention in a coal
fueled facility. Of course, the invention can also be used in any other desired type of
facility. FIG. 11 shows a boiler for burning pulverized coal. The facility utilizes
various devices to clean the exhaust of the boiler. In this example, a baghouse or
ESP is used to collect particulates in the exhaust. A scrubber and sorbent bed are
also used to remove undesired constituents from the flue gas stream, before being
fed to the stack. In the example shown, the sorbent is injected into the flue gas after
the boiler. The additive can be injected where desired (e.g., before, after, or within
the boiler).

Another advantage of the present invention relates to the use of a feedback
system to more efficiently utilize the invention. Where possible, the mercury control
technology of the present invention will utilize measurement of mercury emissions
as feedback to assist in control of the sorbent injection rate. Tighter control on the
sorbent levels in this way will ensure mercury removal requirements are met with
the minimal sorbent requirements and therefore the associated costs will be

minimized. In one example, the emissions are measured at the stack.

Carbon Sorbent

Reactions of halogens and acidic species with the basic binding sites on the
activated carbon sorbent create sites for oxidizing mercury. Other metal ions, such
as boron, tin, arsenic, galium, Sb, Pb, Bi, Cd, Ag, Cu, Zn, or other contaminants,
will also react with the oxidation sites generated on the carbon.

According to our model, adding the bromine from the bromine reagent or a
proton from a hydrogen halide acid to a basic carbene site on the carbon edge
structure forms a carbocation that accept electrons from the neutral mercury atom

forming the oxidized mercury species that is bound to the sorbent surface. The
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reactive site may also generate reactive bromine radicals or carbon radicals at the
active sites on the carbon. Thus, the activated carbon serves to stabilize the bromine,
yet provides a highly reactive bromine- containing reagent that can oxidize the
mercury and promote its capture on the activated carbon. The sorbent that contains
bromine is expected to be more reactive than the corresponding sorbent containing
chlorine and much less expensive than the sorbent containing iodine.

A bench-scale procedure based on the above description was used to test the
initial activities and capacities of several powdered carbon sorbents, including the
bromine-containing activated carbons prepared from a commercially available
sorbent and an aerogel carbon film sorbent, as well as the original precursor carbons
for comparison. Bromine-treated carbons were prepared by impregnation of the
powdered activated carbon precursors in a stirred solution of bromine in carbon
tetrachloride or methylene chloride, or alternatively, in an aqueous solution of HBr,
followed by drying in air at ambient temperature and drying in an oven at 100°C in
air or nitrogen. Bromine-treated carbons were also prepared by impregnating
bromine from the gas phase by passing the gas through a rotating dry bed of the
activated carbon precursor. Adding a second component to the solution was
demonstrated to improve the capacity of the sorbent.

The carbons were initially tested in a heated bed, where a synthetic flue gas
stream containing elemental mercury (11 pg/m®) was passed through the bed.
Concentrations of total and elemental Hg in the effluent gas were determined using
a Sir Galahad mercury CEM. The powdered sorbent was supported on a quartz filter
during the test, and the other sorbents were tested as a triple layer.

A comparison of the original commercial-grade powdered carbon sorbent
with the sorbent after it has been treated with 0.1 N HBr, collecting the powder by
centrifugation and drying, revealed that the mercury capture activity is increased
from an initial capture efficiency of about 50% of the Hg in the inlet to 100%
capture. A comparison of the sorbent after subsequent regeneration with HBr
indicates that it not only captures mercury at the same level as before (100%

capture) but is enhanced such that its capacity is prolonged by several minutes.
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Similar results were obtained with the carbon film and carbon fiber sorbents by
treatment with molecular bromine in solution or in dry beds as described above.

An activated carbon sorbent was prepared by treating the carbon by
impregnating molecular bromine from a gas composition containing molecular
bromine by flowing the gas through a liquid bromine reservoir in series with a
fluidized bed of ebullated bed of the carbon. The amount of bromine taken up by the
carbon ranges (in one example) from <I to about 30 g per 100 g of activated carbon,
depending on the proportions used.

In one exemplary test conducted at a facility fired with lignite coal, the flue
gas phase mercury (elemental) concentration was between 10 and 11 ug/m?. The ash
and injected carbons were collected in the baghouse at 350E to 375EF. Injection of
commercial-grade activated carbon powder (untreated) at a rate of 1.0 Ib/Macf
resulted in mercury effluent concentrations of 3.8-4.2 ug/m’ (representing 62%-58%
removal of the mercury from the gas), and at 2.0 Ib/Macf, gave 74%-71% removal.
Injection of the bromine-treated carbon at 1.0 Ib/Macf resulted in 73%-69% removal
and at 2.0 Ib/Macf gave 86%-84% removal. Thus, a significant increase in the

mercury capture was exhibited during use of the bromine-treated carbon.

Addendum: Other References to Hg Sorption
Sorbent Beds with Particulate Removal

Carbon beds have also been utilized for mercury capture in flue gas. The
German Patent 34 26 059 describes the use of a very thick carbon bed for treatment
of flue gases containing polyhalogenated compounds. Although the system
employed at Dusseldorf would also have the potential for Hg removal (for example,
see the Streng reference), it is not very practical to use such a thick bed. Spent
sorbent is burned and not regenerated. The carbons are not pretreated.

The GE-Mitsui-BF system (Tsuji, K.; Shiraishi, I.; Dague, R.F. Proceedings,
Sixth International Symposium, Air & Water Management Assoc., New Orleans,
LA, March 10-12, 1993) employs a recirculating carbon bed, where mercury is
removed along with acid gases (as ammonium salts) and the carbon is regenerated at

high temperatures where ammonium sulfate is decomposed to SO; and N; and
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mercury is converted to the elemental form, which desorbs from the sorbent.
Attrition of the sorbent results in a significant sorbent cost. The carbons are not

pretreated.

Sorbent Injection After Particulate Removal
A process of injecting manganese oxide sorbent particles is described in U.S.
Patent Application 2002/0150516. Regeneration is claimed by removal of spent

oxide particles from the reaction zone and rinsing with dilute aqueous acid.

Sorbent Beds After Particulate Removal

Of particular interest in designing a mercury control process is to use the
sorbent downstream of a particulate control device so the sorbent is not highly
diluted with the ash particles. The sorbent could then be more easily regenerated and
recycled. The prior art teaches several examples of this type of configuration and
sorbent processing.

U.S. Patent 5,607,496 teaches the oxidation of mercury on a metal oxide
sorbent bed and subsequent absorption to sorbent. The sorbent bed follows the
particulate-removal equipment and, thus, the gas still contains the SOx and NOy,
which react with the metal oxide sorbent to form the metal sulfates, which poison
the bed. High temperatures are proposed to regenerate the bed. However, Hg is only
partially removed from the sorbent at temperatures up to 500°C. The sorbents do not
work effectively after regeneration using this technique; the problem may be that
manganese sulfate formed during the sorption cycle does not completely decompose
back to an active manganese oxide form.

U.S. Patent 6,383,981 describes a fixed MnO> or Fe203 bed for removal of
Hg from a hydrocarbon stream. No regeneration method appears to be included.

A recent U.S. Patent application (2001/0003116) describes the regeneration
of a plate or honeycomb material composed of transition metal oxides that was used
for sorption of mercury in flue gas. The claimed process involves heating the
sorbent in a reducing gas stream to remove poisons, followed by impregnation with

a polyfunctional complex-forming reagent containing the catalyst active component
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to restore mercury capture capacity. The first of these steps can remove the mercury,
but it is unclear whether it actually removes the sulfate poison. The second of these
steps is rather expensive, because one is actually reconstituting the reagent on the
sorbent

Porous beds containing a mercury oxidizing reagent on a solid support are
described in several patents for removal of mercury from gas streams. These include
peroxomonosulfate (for example, see U.S. Patent 4,786,483), triiodide or other
mixed halogens (for example, see U.S. Patents 3,194,629, 3,662,523), or sulfur (for
example, see U.S. Patents 3,194,629, 4,101,631, 4,708,853, 6,258,334). The reagent
material is destroyed either by reaction with the flue gas during sorption or by
attempts to regenerate the sorbent; there is no way to regenerate these sorbents,
except by reimpregnation of the expensive reagent.

Amalgamating noble metals (gold, silver) on a suitable support can be
regenerated by microwave heating (for example, see U.S. Patent 6,136,072), but

they are expensive and not especially active for sorption in flue gas.

Hg Sorbents for Air or Natural Gas Treatment

Melkersson (U.S Patent 3786619) described a Hg sorbent comprising SeO>
or SeS; for air treatment. This method did not appear to employ a carbon support or
halide.

Yan (U.S. Patent 4814152) described a Hg sorbent comprising elemental
sulfur and a metal catalyst on a carbon support. This method did not appear to
employ a halide.

Attia (U.S. Patent 65080281) described a sorbent for mercury and a variety
of other contaminants comprising an inorganic aerogel composition. This method

did not appear to employ a carbon support or halide.

Following is a List of Various Background References:

Lancia, A.; Musmarra, D ; Pepe, F.; Volpicelli, G. Combust. Sci. & Technol.
1993, 93, 277.

Streng, S.; Kassebohm, B. Fuel Proc. Technol. 1994, 39,431.

56

Exhibit 2044
Page 66



10

15

U.S.
U.S.
U.S.
usS.
U.S.
U.S.
U.S.
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U.S.
LS.
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U.S.
US.
U.S.
LS.
U.S.

Patent 6,214,304 Rosenthal
Patent 4,889,698 Moller

Patent 4,956,162 Smith

Patent 5,672,323 Bhat.

Patent 5,827,352 Altman

Patent 6,027,551 Hwang

Patent 5,505,766 Chang

Patent 5,607,496 Brooks

Patent 6,383,981 Blankenship
Patent 4,786,483 Audeh

Patent 3,194,629 Dreibelbis, et al
Patent 4,101,631 Ambrsini, et al
Patent 3,662,523 Revoir

Patent 4,708,853 Matviya

Patent 6,258,334 Gadkaree
Patent 6,136,072 Sjostrom

Patent Application 2002/0150516
Patent Application 2001/0003116 Neufert
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CLAIMS

1. A method for separating mercury from a mercury-containing gas, the
method comprising:

combusting a mixture of coal and an additive, to form the mercury-
containing gas, wherein the additive is chosen from halides, halogens, salts thereof,
and combinations thereof®

adding a particulate sorbent material comprising activated carbon into the
mercury-containing gas,

promoting at least a portion of the sorbent material by chemically reacting
the sorbent material with the additive in the mercury-containing gas, to form a
promoted sorbent material;

chemically reacting mercury in the mercury-containing gas with the
promoted sorbent material, to form a mercury-sorbent; and

separating the mercury-sorbent from the mercury-containing gas.

2 The method of claim 1, further comprising mixing the additive and the coal

before combusting the coal.

3 The method of claim 2, wherein the additive mixed with the coal isin a

liquid.

4. The method of claim 3, wherein the liquid is a hydrocarbon, a chlorinated
hydrocarbon, supercritical carbon dioxide, water, salt solution, or a combination

thereof.

5L The method of claim 1, wherein the promoted sorbent material comprises
active sites, wherein the active sites comprise halide anions bound to the activated

carbon.

6. The method of claim 1, wherein the promoted sorbent material comprises
active sites, wherein the active sites comprise carbocations bound to halide anions.
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T The method of claim 1, wherein chemically reacting the sorbent material
with the additive in the mercury-containing gas comprises chemically reacting

carbene species edge sites in the activated carbon with the additive.

8. The method of claim 1, wherein carbocations in the activated carbon of the

mercury-sorbent accept electrons from mercury atoms of the mercury-sorbent.

9. The method of claim 1, wherein the additive is substantially in vapor form in

the mercury-containing gas.

10. The method of claim 1, wherein the additive is chosen from Cl,, HCI,

sodium chloride, calcium chloride, and a combination thereof.

11. The method of claim 1, wherein the additive is chosen from Bry, HBr,

sodium bromide, calcium bromide, and a combination thereof.

12. The method of claim 1, wherein the additive is chosen from PBr3, SCl», and

a combination thereof.

13. The method of claim 1, wherein the additive is chosen from I, HI, sodium

1odide, calcium iodide, potassium iodide, and combinations thereof.

14. The method of claim 1, wherein the activated carbon is chosen from
powdered activated carbon, granular activated carbon, carbon black, carbon fiber,

aerogel carbon, pyrolysis char, and combinations thereof.

15. The method of claim 1, further comprising adding an alkaline component to
the mercury-containing gas, the alkaline component chosen from alkali elements,

alkaline earth elements, alkali salts, alkaline earth salts, and combinations thereof.
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16.  The method of claim 1, further comprising contacting at least one of the
sorbent material and the promoted sorbent material with a mercury-stabilizing
reagent chosen from S, Se, H»S, SO», H>Se, Se0;, CS;, P2Ss, and combinations
thereof.

17.  The method of claim 1, further comprising contacting at least one of the
sorbent material and the promoted sorbent material with a secondary component
chosen from halogens, hydrogen halides, Group V halides, Group VI halides, and

combinations thereof.

18. The method of claim 17, wherein the secondary component is chosen from

halogens, halide salts, HI, HBr, HCI, and combinations thereof.

19. The method of claim 17, wherein the secondary component is chosen from

I, HI, and combinations thereof.

20. A method for separating mercury from a mercury-containing gas, the
method comprising;

combusting coal mixed with an additive, wherein the additive is chosen from
halides, halogens, salts thereof, and combinations thereof, to form the mercury-
containing gas;

injecting a sorbent material comprising activated carbon into the mercury-
containing gas;

promoting at least a portion of the sorbent material by chemically reacting
the sorbent material with the additive in the mercury-containing gas, to form a
promoted sorbent material;

chemically reacting mercury in the mercury-containing gas with the
promoted sorbent material, to form a mercury-sorbent; and

separating the mercury-sorbent from the mercury-containing gas;

wherein the coal and promoter are mixed at a location upstream of a

combustion furnace where combustion occurs.
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Abstract

A promoted activated carbon sorbent is described that is highly effective for
the removal of mercury from flue gas streams. The sorbent comprises a new
modified carbon form contatuing reactive forms of halogen and halides. Optional
components may be added to increase reactivity and mercury capacity. These may
be added directly with the sorbent, or to the flue gas to enhance sorbent performance
and/or mercury capture. Mercury removal efficiencies obtained exceed conventional
methods. The sorbent can be regenerated and reused. Sorbent treatmaent and
preparation methods are also described New methods for in-flight preparation,
mntroduction, and control of the active sorbent into the mercury contaminated gas

stream are described.
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S/N 15/974.343 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Edwin S. Olson et al. Examiner: UNKNOWN

Serial No.: 15/974.343 Group Art Unit: UNKNOWN
Filed: 5/8/2018 Docket: 4820.001US9
Customer No.: 21186 Confirmation No.: UNKNOWN

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

PRELIMINARY AMENDMENT

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Prior to taking up this application for examination, please enter the following

amendments:
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PRELIMINARY AMENDMENT Page 2
Serial Number: 15/974,343 Docket No: 4820.001US89
Filing Date: 5/8/2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

IN THE CLAIMS

1. (Currently Amended) A method for separating mercury from a mercury-containing gas,
the method comprising:

combusting a mixture of coal and an additive that has been added to the coal. the additive

comprising a bromide compound, to form the mercury-containing gas—wherein-the-additiveis

adding a particulate sorbent material comprising activated carbon into the mercury-
containing gas;

promoting at least a portion of the sorbent material by chemically reacting the sorbent
material with the-addittveBry. HBr, Br. or a combination thereof, in-flight-the-merenry-
contatning-gas, to form a promoted sorbent material,

chemically reacting mercury in the mercury-containing gas with the promoted sorbent
material, to form a mercury-sorbent; and

separating the mercury-sorbent from the mercury-containing gas.

2. (Original) The method of claim 1, further comprising mixing the additive and the coal before

combusting the coal.

3. (Original) The method of claim 2, wherein the additive mixed with the coal is in a liquid.

4. (Original) The method of claim 3, wherein the liquid is a hydrocarbon, a chlorinated

hydrocarbon, supercritical carbon dioxide, water, salt solution, or a combination thereof.
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Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

5. (Original) The method of claim 1, wherein the promoted sorbent material comprises active

sites, wherein the active sites comprise halide anions bound to the activated carbon.

6. (Original) The method of claim 1, wherein the promoted sorbent material comprises active

sites, wherein the active sites comprise carbocations bound to halide anions.

7. (Original) The method of claim 1, wherein chemically reacting the sorbent material with the
additive in the mercury-containing gas comprises chemically reacting carbene species edge sites

in the activated carbon with the additive.

8. (Original) The method of claim 1, wherein carbocations in the activated carbon of the

mercury-sorbent accept electrons from mercury atoms of the mercury-sorbent.

9. (Original) The method of claim 1, wherein the additive is substantially in vapor form in the

mercury-containing gas.

10. (Currently Amended)  The method of claim 1, wherein the additive +s-ehosenfrom-Clo;

comprises Ca, Na, or a

combination thereof.

11-13. (Canceled)
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Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

14. (Original) The method of claim 1, wherein the activated carbon is chosen from powdered
activated carbon, granular activated carbon, carbon black, carbon fiber, aerogel carbon, pyrolysis

char, and combinations thereof.

15-20. (Canceled)

21. (New)  The method of claim 1, wherein the coal and the additive are mixed at a location

upstream of a combustion furnace where combustion occurs.

22. (New)  The method of claim 1, comprising separating greater than 70 wt% of the mercury

from the mercury-containing gas.

23. (New)  The method of claim 1, comprising separating greater than 70 wt% of the mercury

from the mercury-containing gas on the sorbent.

24. (New)  The method of claim 1, wherein the sorbent material has a composition

comprising from about 1 to about 30 grams of additive per 100 grams of activated carbon.

25. (New)  The method of claim 1, wherein the method is a method for reducing mercury in
the mercury-containing gas to a desired level, wherein separating the mercury-sorbent from the
mercury-containing gas forms a cleaned gas, the method further comprising:

monitoring the mercury content of the cleaned gas; and
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controlling, in response to the monitored mercury content of the cleaned gas, an injection
rate of injecting the sorbent into the mercury-containing gas, the sorbent composition, or a
combination thereof, so that the mercury content of the cleaned gas is maintained at or below the

desired level.
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PRELIMINARY AMENDMENT Page 6
Serial Number: 15/974,343 Docket No: 4820.001US89
Filing Date: 5/8/2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

REMARKS
Claims 1 and 10 are amended, claims 11-13 and 15-20 are canceled, and claims 21-25 are
added; as a result, claims 1-10, 14, 21-25 are now pending in this application.

Claim 1 is amended to recite “...an additive_that has been added to the coal....” Support

can be found in the application as filed at Figure 11.

Claim 1 is amended to recite “...the additive comprising a bromide compound....”

Support can be found in the application as filed at page 50 line 10,
Claim 1 is amended to recite “...chemically reacting the sorbent material with the

addittveBro, HBr, Br', or a combination thereof....” Support can be found in the application as

filed at page 18 lines 25-26 and at page 19 lines 2-7.

Claim 1 is amended to recite that the sorbent material is reacted with the Bry, HBr, Br, or
combination thereof ... in-flight-the-mereury-containinggas, to form a promoted sorbent
material....” Support can be found in the application as filed at page 20 lines 9 to 19 and FIG.
11.

Claim 10 is amended to recite “.. wherein the additive is-ehesenfrom-ChHC-sodim
chlerideealerum-chlorideand-a-combination-thereefcomprises Ca, Na, or a combination

thereof.” Support can be found in the application as filed at page 42, lines 10-11.

No new matter is added via the amendments or new claims herein.

CONCLUSION

Applicant respectfully submits that the claims are in condition for allowance and
notification to that effect is earnestly requested. The Examiner is invited to telephone

Applicant’s attorney at (612) 349-9580 to facilitate prosecution of this application.
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Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

If necessary, please charge any additional fees or credit overpayment to Deposit Account

No. 19-0743.

Respectfully Submitted,

SCHWEGMAN. LUNDBERG & WOESSNER. P.A.
P.O. Box 2938

Minneapolis, MN 55402

(612) 349-9580

Date May 15,2018 By / \Q\L{{QLM'P /&W /

Nicholas P. Lanzatella
Reg. No. 63,803

Exhibit 2044
Page 97



Electronic Acknowledgement Receipt

EFS ID: 32628572
Application Number: 15974343
International Application Number:
Confirmation Number: 1072

Title of Invention:

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

First Named Inventor/Applicant Name: Edwin S. Olson
Customer Number: 21186
Filer: Jose M. Nunez/Megan Reed

Filer Authorized By:

Jose M. Nunez

Attorney Docket Number: 4820.001US9
Receipt Date: 15-MAY-2018
Filing Date:
Time Stamp: 14:44:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o " File Size(Bytes)/ Multi Pages
Number RetumantDascription EllaNeate Message Digest | Part/.zip| (ifappl.)
116961
1 SIGNED_4820_001US9_Prelim os 8
Amdm‘pdf T24chB45TaeRf400 78T eh 1 B TA04686297
ehah
Exhibit 2044

Page 98



Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Preliminary Amendment 2 2
Claims 3 6
Applicant Arguments/Remarks Made in an Amendment 7 8
Warnings:
Information:
Total Files Size (in bytes): 116961

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the applicationas a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Exhibit 2044
Page 99




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Edwin S. Olson et al.
Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

Docket No.: 4820.001US9 Serial No.: 15/974,343
Filed: May 8, 2018 Due Date: May 25, 2018
Examiner: Unknown Group Art Unit: Unknown
Customer No.: 21186 Confirmation No.: 1072

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

Alexandria, VA 22313-1450

We are transmitting herewith the following attached items (as indicated with an “X”):

X  Preliminary Amendment (7 pgs.)

If not provided for in a separate paper filed herewith, please consider this a PETITION FOR EXTENSION OF TIME for
sufficient number of months to enter these papers and please charge any additional fees or credit overpayment to Deposit
Account No. 19-0743. If applicable, any papers or fees supplied herewith are considered to be timely filed pursuant to 37
C.F.R. § 1.7(a), the response period falling on a Federal Holiday, Saturday or Sunday being extended to the next succeeding
business day.

SCHWEGMAN LUNDBERG & WOESSNER_P.A. Aa)\\\\d\@ LMP W /

Customer No.: 21186 Nicholas P. Lanzatella
Reg. No. 63,803

Exhibit 2044
Page 100



Modified form PTO/SB/08A(04-07) OMB 851-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond 1o a collection of information unless it contains a valid OMB control number.

: Complete if Known
Substitute for form 1449A/PTO Application TR 15},9?4,343
INFORMATION DISCLOSURE Filing Date May 8, 2018
STATEMENT BY APPLICANT First Named Inventor Edwiti 8. Olsots
(Use as many sheets as necessary) Group Art Unit Unknown
Examiner Name Unknown
Sheet 1019 Attorney Docket No: 4820.001US9
US PATENT DOCUMENTS
Ernz;::aaipfr USP Document Number Publication Date Name of Patentee or Applicant of cited Document
US-1,984,164 12/11/1934 Alfred, Stock
US-20010002387A1 5/31/2001 Tsutsumi, Yoshio, et al.
US-20010003116A1 6/7/2001 Neufert, Ronald
US-2002/01505a1 10/17/2002 Pahlman, John E, et al.
US-20020033097A1 3/21/2002 El-shoubary, Youssef, et al.
US-20020043496A1 4/18/2002 Boddu, Veera M., et al.
US-20020134242A1 9/26/2002 Yang, Ralph T, et al.
US-20020150516A1 10/17/2002 Pahlman, John, et al.
US-20030057293A1 3/27/2003 Boecking, Friedrich
US-20030104937A1 6/5/2003 Sinha, R. K.
US-20030136509A1 7/24/2003 Virtanen, Jorma
US-20030206843A1 11/6/2003 Sidney Jr, Nelson G
US-20030206846A1 11/6/2003 Jangbarwala, Juzer
US-20040003716A1 1/8/2004 Nelson Jr, Sidney
US-20040013589A1 1/22/2004 Vosteen, Bernhard, et al.
US-20040076570A1 4/22/2004 Jia, Charles Q
US-20040109800 6/10/2004 Pahiman, John E, et al.
US-20050000197A1 1/6/2005 Krantz, Jeffrey
US-20050019240A1 1/27/2005 Lu, Xiao-chun, et al.
US-20050074380A1 4/7/2005 Boren, Richard M, et al.
US-20050147549A1 7/7/2005 Lissianski, Vitali Victor, et al.
US-20050227146A1 10/13/2005 Ghantous, Dania, et al.
US-20060048646A1 3/9/2006 Olson, Edwin S, et al.
US-20060057044A1 3/16/2006 Chang, Shih-ger, et al.
US-20060112823A1 6/1/2006 Avina, David Christopher
US-20060191835A1 8/31/2006 Petrik, Viktor |, et al.
US-20060204418A1 9/14/2006 Chao, Chien-chung, et al.
US-20070167309A1 7/19/2007 Olson, Edwin S.
US-20070168213A1 7/19/2007 Comrie, Douglas C
US-20070234902A1 10/11/2007 Fair, David L, et al.
US-20070295347A1 12/27/2007 Paine Ill, John B, et al.
US-20080090951A1 4/17/2008 Mao, Dongsheng, et al.
US-20080107579A1 5/8/2008 Downs, William, et al.
US-20080134888A1 6/12/2008 Chao, Chien-chung, et al.
US-20080182747A1 7/31/2008 Sinha, R. K.
US-20080207443A1 8/28/2008 Gadkaree, Kishor Purushottam, et al.
US-20080292512A1 11/27/2008 Kang, Shin G.
EXAMINER DATE CONSIDERED

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language Translation is attached

Exhibit 2044
Page 101



Modified form PTO/SBIOBA(04-07) OMB 851-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond 1o a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number 15/974,343
Filing Date May 8, 2018
First Named Inventor Edwin S. Olson
Group Art Unit Unknown
Examiner Name Unknown

Sheet 2 of 19

Attorney Docket No: 4820.001US9

US PATENT DOCUMENTS
Ernz;::aaipfr USP Document Number Publication Date Name of Patentee or Applicant of cited Document
US-20090031708A1 2/5/2009 Schmidt, Darren D.
US-20090062119A1 3/5/2009 Olson, Edwin S., et al.
US-20090081092A1 3/26/2009 Yang, Xiaolin David, et al.
US-20090136401A1 5/28/20098 Yang, Xiaolin David, et al.
US-20090235848A1 9/24/2009 Eiteneer, Boris Nikolaevich, et al.
US-20090320678A1 12/31/2009 Chang, Ramsay, et al.

US-20100024642A1 2/4/2010 Fukumoto, Kazuhiro, et al.
US-20100047146A1 2/25/2010 QOlson, Edwin S., et al.
US-20110076210A1 3/31/2011 Pollack, Nicholas R, et al.
US-20110168018A1 7/14/2011 Mohamadalizadeh, Ali, et al.
US-20120183458A1 7/19/2012 QOlson, Edwin S, et al.
US-20130280156A1 10/24/2013 QOlson, Edwin S, et al.

US-2014/0224121A1  |8/14/2014 Mimna, Richard A., et al.
US-20140056787A1 2/27/2014 QOlson, Edwin S, et al.
US-20140255279A1 9/11/2014 QOlson, Edwin S, et al.
US-20140308188A1 10/16/2014 Qlson, Edwin S, et al.

US-20150098878A1 4/9/2015 Olson, Edwin S
US-20150246315A1 9/3/2015 Olson, Edwin S, et al.
US-20170100692A1 4/13/2017 Olson, Edwin S, et al.
US-20170128908A1 5/11/2017 Olson, Edwin S., et al,
US-20170173524A1 6/22/2017 Olson, Edwin S, et al.
US-20170173557A1 6/22/2017 Olson, Edwin S, et al.
US-20170239644A1 8/24/2017 Olson, Edwin S, et al.
UsS-2,317,857 4/27/1943 Soday, Frank J
US-2,456,272A1 2/7/2002 Pahiman, John, et al.
US-3,194,629 7/13/1965 Dreibelbis, John A, et al.
US-3,341,185 9/12/1967 Kennedy, Sr, Walter L
US-3,662,523 5/16/1972 Revoir, William H, et al.
US-3,786,619 1/22/1974 Melkersson, Karl-axel
US-3,826,618 7/30/1974 Capuano, ltalo A
US-3,849,267 11/19/1974 Hilgen, Hendrika, et al.
US-3,876,393 4/8/1975 Kasai, Juichi, et al.
US-3,935,708 2/3/1976 Harrewijne, A., et al.
US-4,094,777 6/13/1978 Sugier, Andre, et al.
Us-4,101,631 7/18/1978 Ambrosini, Ronald Frank, et al.
US-4,196,173 4/1/1980 Dedong, Geert J, et al.
US-4,338,896 7/13/1982 Papasideris, Stamos |.
EXAMINER DATE CONSIDERED

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language Translation is attached

Exhibit 2044

Page 102



Modified form PTO/SBIOBA(04-07) OMB 851-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond 1o a collection of information unless it contains a valid OMB control number.

: Complete if Known
Substitute for form 1449A/PTO Application TR 15},9?4,343
INFORMATION DISCLOSURE Filing Date May 8, 2018
STATEMENT BY APPLICANT First Named Inventor Edwin 8 Olsoh
(Use as many sheets as necessary) Group Art Unit Unknown
Examiner Name Unknown
Sheet 3 0f19 Attorney Docket No: 4820.001US9
US PATENT DOCUMENTS
Ernz;::aaipfr USP Document Number Publication Date Name of Patentee or Applicant of cited Document

US-4,342 192 8/3/1982 Heyn, K., et al.

US-4,500,327 2/19/1985 Nishino, Hirosh, et al.

US-4,530,765 7/23/1985 Sabherwal, Inderjit H

US-4,708,853 11/24/1987 Matviya, Thomas, et al.

US-4,772,455 9/20/1988 lzumi, Kazuo, et al.

US-4,786,483 11/22/1988 Audeh, Costandi A

US-4,814,152 3/21/1989 Yan, Tsoung Y

US-4,820,318 4/11/1989 Chang, Chin-hsiung, et al.

US-4,889,698 12/26/1989 Moller, Jens, et al.

US-4,956,162 9/11/1990 Smith, et al.

US-4,956,162 9/11/1990 Smith, Wallace B, et al.

US-5,245,120 9/14/1993 Srinivasachar, Srivats, et al.

US-5,288,306 2/22/1994 Aibe, Toshio, et al.

US-5,300,137 4/5/1994 Weyand, Thomas E., et al.

US-5,336,835 8/9/1994 McNamara, James D.

US-5,346,674 9/13/1994 Weinwurm, Peter, et al.

US-5,409,522 4/25/1995 Durham, Michael D, et al.

US-5,419,834 5/30/1995 Straten, Gunter

US-5,435,980 7/25/1995 Felsvang, Karsten S, et al.

US-5,462,908 10/31/1995 Liang, Septimus -C H, et al.

US-5,480,619 1/2/1996 Johnson, Dennis, et al.

US-5,500,306 3/19/1996 Hsu, M. S., et al.

US-5,505,766 4/9/1996 Chang, Ramsay

US-5,575,982 11/19/1996 Reiss, Guenter, et al.

US-5,607,496 3/4/1997 Brooks, Richard J

US-5,672,323 9/30/1997 Bhat, Pervaje, et al.

US-5,695,726 12/9/1997 Lerner, B J.

US-5,695,726 12/9/1997 Lerner, B.

US-5,827,352 10/27/1998 Altman, Ralph, et al.

US-5,891,324 4/6/1999 Ohtsuka, Kiyoto

US-6,001,762 12/14/1999 Harmer, Mark Andrew, et al.

US-6,013,593 1/11/2000 Lee, Hoo-kun, et al,

US-6,027,551 2/22/2000 Hwang, Jiann-Yang, et al.

US-6,074,974 6/13/2000 Lee, Jung-min, et al.

US-6,080,281 6/27/2000 Attia, Yosry A

US-6,136,072 10/24/2000 Sjostrom, Sharon, et al.

US-6,136,749 10/24/2000 Gadkaree, Kishor P, et al.

EXAMINER DATE CONSIDERED

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language Translation is attached

Exhibit 2044
Page 103



Modified form PTO/SBIOBA(04-07) OMB 851-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond 1o a collection of information unless it contains a valid OMB control number.

: Complete if Known
Substitute for form 1449A/PTO Application TR 15},9?4,343
INFORMATION DISCLOSURE Filing Date May 8, 2018
STATEMENT BY APPLICANT First Named Inventor Edvin. 8. Olson
(Use as many sheets as necessary) Group Art Unit Unknown
Examiner Name Unknown
Sheet 4 0f19 Attorney Docket No: 4820.001US9
US PATENT DOCUMENTS
Ernz;::aaipfr USP Document Number Publication Date Name of Patentee or Applicant of cited Document

US-6,214,304 4/10/2001 Rosenthal, Jurgen, et al.

US-6,258,334 7/10/2001 Gadkaree, Kishor, et al.

US-6,342,462 1/29/2002 Kulprathipanja, Santi

US-6,372,187 4/16/2002 Madden, Deborah A, et al.

US-6,375,909 4/23/2002 Dangtran, Ky, et al.

US-6,383,981 5/7/2002 Blankenship, Steven, et al.

US-6,471,936 10/29/2002 Chen, Pin, et al.

US-6,475,451 11/5/2002 Leppin, Dennis, et al.

US-6,528,030 3/4/2003 Madden, Deborah A., et al.

US-6,576,585 6/10/2003 Fischer, Stefan, et al.

US-6,579,507 6/17/2003 Pahlman, John, et al.

US-6,596,661 7/22/2003 Neufert, Ronald

US-6,610,263 8/26/2003 Pahiman, John, et al.

US-6,638,485 10/28/2003 lida, Kozo, et al.

US-6,808,692 10/26/2004 Oehr, Klaus H.

US-6,818,043 11/16/2004 Chang, Ramsay, et al.

US-6,848,374 2/1/2005 Srinivasachar, Srivats, et al.

US-6,878,358 4/12/2005 \Vosteen, Bernhard, et al.

US-6,942,840 9/13/2005 Broderick, Thomas E

US-6,953,494 10/11/2005 Nelson Jr., Sidney, et al.

US-6,960,329 11/1/2005 Sellakumar, Kumar M.

US-7,017,330 3/28/2006 Bellows, James C.

US-7,081,434 7/25/2006 Sinha, Rabindra K.

US-7,124,591 10/24/2006 Baer, Joan Mae, et al.

Us-7,211,707 5/1/2007 Axtell, Holly C, et al.

US-7,247,279 7/24/2007 Pahlman, John, et al.

US-7,293,414 11/13/2007 Huber, David J.

US-7,435,286 10/14/2008 Olson, Edwin S, et al.

US-7,435,286 10/14/2008 Olson, Edwin S, et al.

US-7,442,239 10/28/2008 Armstrong, J. A., et al.

US-7,479,263 1/20/2009 Chang, Shih-ger, et al.

US-7,514,052 4/7/2009 Lissianski, Vitali Victor, et al.

UsS-7,521,032 4/21/2009 Honjo, Shintaro, et al.

US-7,544 338 6/9/2009 Honjo, S., et al.

US-7,563,311 7/21/2009 Graham, James R

US-7,611,564 11/3/2009 Mcchesney, Joe, et al.

US-7,622,092 11/24/2009 |Honj0, S., etal
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Sheet 50f 19

Attorney Docket No: 4820.001US9

US PATENT DOCUMENTS
Ernz;::aaipfr USP Document Number Publication Date Name of Patentee or Applicant of cited Document
US-7,722,843 5/25/2010 Srinivasachar, S.
US-7,767,174 8/3/2010 Lui, K., et al.
Us-7,780,765 8/24/2010 Srinivasachar S., et al.
US-7,938,571 5/10/2011 Irvine, James H
US-7,942 566 5/17/2011 Irvine, James H
US-8,007,749 8/30/2011 Chang, Shih-ger, et al.
US-8,080,088 12/20/2011 Srinivasachar, Srivats
US-8,168,147 5/1/2012 Olson, Edwin S, et al.
US-8,168,149 5/1/2012 Gal, Eli, et al.
US-8,173,566 5/8/2012 Olson, Edwin S, et al.
US-8,216,535 7/10/2012 Pollack, Nicholas R, et al.
US-8,512,655 8/20/2013 Olson, Edwin S, et al.
US-8,652,235 2/18/2014 Olson, Edwin S, et al.
US-8,821,819 9/2/2013 QOlson, Edwin S, et al.
US-9,011,805 4/21/2015 Olson, Edwin S, et al.
US-9,468,886 10/18/2016 Olson, Edwin S, et al.
US-9,662,629 5/30/2017 Olson, Edwin S, et al.
US-9,669,355 6/6/2017 Olson, Edwin S, et al.
US-9,757,689 9/12/2017 Olson, Edwin S, et al.
FOREIGN PATENT DOCUMENTS
Erna;::laipfr Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document T1

CA-1099490A 4/21/1981 Dedong, Geert, et al.
CA-2150529A1 12/29/1995 Scherer, Volker, et al.
CA-2327602A1 6/6/2001 Robles, Antonio
CA-2400898A1 8/30/2001 Maes, Rudy J, et al.
CA-2584327A1 4/13/2006 Pavlish, John H, et al.
CA-2757309A1 10/28/2010 Olson, Edwin S, et al.

CA-2757309C 1/3/2017 QOlson, Edwin S, et al.
CN-101048218A 10/3/2007 Olson, Edwin S, et al.
CN-101053820A 10/17/2007 Geng, Jianming Qian
CN-101293196A 10/29/2008 Zhenglong, Yang
CN-101816922A 9/1/2010 Song, Hu, et al.
CN-102413899A 4/11/2012 Olson, Edwin S, et al.
CN-104519410A 4/15/2015 Olson, Edwin S., et al.
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Application Number 15/974,343
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Sheet 6 of 19

Attorney Docket No: 4820.001US9

FOREIGN PATENT DOCUMENTS

Elxamilner Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document T1

nitial *
CN-104619410B 5/4/2016 Olson, Edwin S, et al.
CN-1048173A 1/2/1991 Guoguan, et al.
CN-105188910A 12/23/2015 Olson, Edwin S.
CN-107661744A 2/6/2018 Olson, Edwin S, et al.
DE-10233173A1 2/12/2004 Vosteen, Bernhard, et al.
DE-202012003747U1 |11/15/2012
DE-3426059A1 1/16/1986 Seipenbusch, Jurgen, et al.
DE-3816600A1 11/23/1989 Kaizik, Alfred, Dr., et al.
EP-0208490A1 1/14/1987 Moller, Jens Thousig, et al.
EP-1386655A1 2/4/2004 Vosteen, Vosteen Bernhard, et al.
EP-1458474 9/22/2004 Hammel, Charles F, et al.
EP-1570894A1 9/7/2005 Lissianski, V. V.
FR-2529802 1/13/1984 Pelosi, J., et al.
GB-2122916A 1/25/1984 Nishino, Hiroshi, et al.
JP-09256812 9/30/1997 Masanori, K., et al.
JP-4943197B4 11/19/1974 Yokota, Noriyuki, et al.
JP-4953590A 5/24/1974
JP-4953593A 5/24/1974
JP-4966592A 6/27/1974
JP-50145324A 3/3/1980
JP-506438B4 3/13/1975 Yokota, Noriyuki, et al.
JP-51003386A 1/12/1976 Soya, Kensuke, et al.
JP-544868A 1/13/1979 Seki, Michiharu, et al.
KR-1020027006149 71212002 Tsuyoshi, O, et al.
SU-1163982A 6/30/1985 Belozeroy, |. M.
SU-732207A1 5/5/1980 Valueva, Svetlana P, et al.
WO-0162368A1 8/30/2001 Maes, Rudy J, et al.
WO-0228513A2 4/11/2002 Pahlman, John E, et al.
WO-03072241A1 9/4/2003 Hammel, Charles F, et al.
WO-2004089501A2 10/21/2004 Mazyck, D. W., et al.
WO-2004094024A2 11/4/2004 Olson, Edwin, et al.
\WO-2006039007A2 4/13/2006 Olson, Edwin S, et al.
VWO-2006039007A3 4/13/2006 Olson, Edwin S, et al.
\WO-2006099611A1 9/21/2006 Comrie, Douglas C, et al.
WO-2009018539A3 2/5/2009 Schmidt, Darren D.
WO-2010123609A1 10/28/2010 Olson, Edwin S, et al.
WO-2013162968A2 10/31/2013 Olson, Edwin S, et al.
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Application Number 15/974,343
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Sheet 7 of 19

Attorney Docket No: 4820.001US9

FOREIGN PATENT DOCUMENTS

Examiner Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document T1
Initial *
WO-2013162968A3 10/31/2013 Olson, Edwin, et al.
WO-2014137907A2 9/12/2014 Olson, Edwin S, et al.
OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS
Examiner | Include name of the author (in CAPITAL LETTERS), mie of the article (when appropriate), title of the item (book, magazine, T1
Initial * journal, serial, symposium, catalog, etc.), date, f issue ber(s), publisher, city and/or country where
" published.

"Application Serial No.

04-27-10", 17 pgs

10/554,018 Response filed 11-01-10 to Final Office Action mailed

"Application Serial No.

10/554,018, Final Office Action mailed 04-27-10", 8 pgs

"Application Serial No.

10/554,018, Non Final Office Action mailed 10-06-09", 8 pgs

"Application Serial No.

10/554,018, Notice of Allowance mailed 01-19-12", 7 pgs

"Application Serial No.

mailed 10-06-09", 9 pgs

10/554,018, Response filed 02-08-10 to Non Final Office Action

"Application Serial No.

mailed 06-09-09", 1 pg

10/554,018, Response filed 08-10-09 to Restriction Requirement

"Application Serial No.

10/554,018, Restriction Requirement mailed 06-09-09", 5 pgs

"Application Serial No.

11/209,163, Advisory Action mailed 04-21-08", 3 pgs.

"Application Serial No.

11/209,163, Final Office Action mailed 01-23-08", 20 pgs

"Application Serial No.

11/209,163, Non Final Office Action mailed 08-13-07", 14 pgs.

"Application Serial No.

11/209,163, Notice of Allowance mailed 07-14-08", 7 pgs

"Application Serial No.

11/209,163, Preliminary Amendment filed 02-27-07", 9 pgs

"Application Serial No.

01-23-08", 29 pgs

11/209,163, Response filed 03-24-08 to Final Office Action mailed

"Application Serial No.

mailed 06-07-07", 2 pgs

11/209,163, Response filed 07-09-07 to Restriction Requirement

"Application Serial No. 11/209,163, Response filed 11-13-07 to Non Final Office Action

mailed 08-13-07", 19 pgs

"Application Serial No.

11/209,163, Restriction Requirement mailed 06-07-07", 6 pgs

"Application Serial No.

12/184,860, Examiner Interview Summary mailed 04-05-11", 3 pgs

"Application Serial No.

12/184,860, Final Office Action mailed 05-11-11", 15 pgs

"Application Serial No.

12/184,860, Non Final Office Action mailed 01-19-11", 14 pgs

"Application Serial No.

12/184,860, Response filed 04-07-11 to Non Final Office Action

mailed 01-19-11", 12 pgs

"Application Serial No. 12/184,860, Response filed 07-08-11 to Final Office Action mailed

05-11-11", 11 pgs

"Application Serial No. 12/201,595, Final Office Action mailed 03-10-10", 13 pgs.
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Examiner Name Unknown

Sheet 8 of 19 Attorney Docket No: 4820.001US9

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner
Initial *

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
published.

T1

"Application Serial No. 12/201,595, Non Final Office Action mailed 04-16-09", 21 pgs.

"Application Serial No. 12/201,595, Response filed 10-16-09 to Non Final Office Action
mailed 04-16-09", 18 pgs

"Application Serial No. 12/419,219, Final Office Action mailed 10-14-10", 17 pgs

"Application Serial No. 12/419,219, Non Final Office Action mailed 01-15-10", 13 pgs

"Application Serial No. 12/419,219, Non Final Office Action mailed 02-23-11", 17 pgs

"Application Serial No. 12/419,219, Non Final Office Action mailed 08-04-11", 16 pgs.

"Application Serial No. 12/419,219, Notice of Allowance Mailed 01-10-12", 7 pgs

"Application Serial No. 12/419,219, Preliminary Amendment filed 04-06-09", 7 pgs

"Application Serial No. 12/419,219, Response filed 02-14-11 to Final Office Action mailed
10-14-10", 19 pgs.

"Application Serial No. 12/419,219, Response filed 05-20-11 to Non Final Office Action
mailed 02-23-11", 14 pgs

"Application Serial No. 12/419,219, Response filed 07-15-10 to Non Final Office Action
mailed 01-15-10", 22 pgs

"Application Serial No. 12/419,219, Response filed 10-27-11 to Non Final Office Action
mailed 08-04-11", 12 pgs

"Application Serial No. 12/429,058, Advisory Action mailed 05-29-12", 3 pgs

"Application Serial No. 12/429,058, Ex Parte Quayle Action mailed 02-14-13", 7 pgs

"Application Serial No. 12/429,058, Examiner Interview Summary mailed 12-28-12", 4 pgs

"Application Serial No. 12/429,058, Final Office Action mailed 10-31-12", 21 pgs

"Application Serial No. 12/428,058, Final Office Action mailed 12-20-11", 21 pgs

"Application Serial No. 12/429,058, Non Final Office Action mailed 06-11-12", 18 pgs

"Application Serial No. 12/429,058, Non Final Office Action mailed 07-19-11", 20 pgs

"Application Serial No. 12/429,058, Notice of Allowance mailed 01-16-14", 5 pgs

"Application Serial No. 12/429,058, Notice of Allowance mailed 09-11-13", 11 pgs

"Application Serial No. 12/429,058, Response filed 01-31-13 to Final Office Action mailed
10-31-12", 19 pgs

"Application Serial No. 12/429,058, Response filed 03-07-13 to Ex Parte Quayle Action
mailed 02-14-13", 7 pgs

"Application Serial No. 12/429,058, Response filed 05-11-12 to Final Office Action mailed
12-20-11", 11 pgs

"Application Serial No. 12/429,058, Response filed 09-11-12 to Non Final Office Action
mailed 06-11-12", 16 pgs

"Application Serial No. 12/429,058, Response filed 10-18-11 to Non Final Office Action
mailed 07-19-11", 17 pgs

"Application Serial No. 13/427,665, Non Final Office Action mailed 01-04-13", 23 pgs.

"Application Serial No. 13/427,665, Non Final Office Action mailed 08-03-12", 12 pgs.
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Application Number

15/974,343

INFORMATION DISCLOSURE Filing Date

May 8, 2018

First Named Inventor

Edwin S. Olson

(Use as many sheets as necessary) Group Art Unit

Unknown

Examiner Name

Unknown

Sheet 9 of 19

Attorney Docket No: 4820.001US9

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner
Initial *

published.

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where

T1

"Application Serial No. 13/427 665, Notice of Allowance mailed 04-16-13", 8 pgs

"Application Serial No. 13/427,665, Response filed 03-21-13 to Non Final Office Action
mailed 01-04-13", 20 pgs

"Application Serial No. 13/427 665, Response filed 10-10-12 to Non Final Office Action
mailed 08-03-12", 15 pgs

"Application Serial No

. 13/427 685, Preliminary Amendment filed 03-22-12", 3 pgs

"Application Serial No

. 13/453,274, Advisory Action mailed 11-24-14", 3 pgs

"Application Serial No

. 13/453,274, Final Office Action mailed 10-16-14", 4 pgs

"Application Serial No

. 13/453,274, Non Final Office Action mailed 05-30-14", 6 pgs.

"Application Serial No

. 13/453,274, Notice of Allowance mailed 01-05-15", 5 pgs

"Application Serial No

. 13/453,274, Response filed 09-02-14 to Non Final Office Action
mailed 05-30-14", 13 pgs.

10-16-14", 7 pgs.

"Application Serial No. 13/453,274, Response filed 11-06-14 to Final Office Action mailed

"Application Serial No
24-14", 6 pgs

. 13/453,274, Response filed 12-09-14 to Advisory Action mailed 11-

"Application Serial No

. 13/966,768, Non Final Office Action mailed 12-06-13", 7 pgs.

"Application Serial No

. 13/966,768, Notice of Allowability mailed 08-01-14", 6 pgs

"Application Serial No

. 13/966,768, Notice of Allowance mailed 04-18-14", 7 pgs

"Application Serial No

. 13/966,768, Preliminary Amendment filed 08-14-13", 3 pgs.

"Application Serial No

. 13/966,768, Response filed 03-06-14 to Non Final Office Action
mailed 12-06-13", 6 pgs.

6 pgs.

"Application Serial No. 13/966,768, Supplemental Preliminary Amendment filed 08-15-13",

"Application Serial No

. 14/102,896, Advisory Action mailed 12-16-15", 3 pgs

"Application Serial No

. 14/102,896, Final Office Action mailed 08-26-15", 12 pgs

"Application Serial No

. 14/102,896, Non Final Office Action mailed 03-23-15", 13 pgs

"Application Serial No

. 14/102,896, Notice of Allowance mailed 06-10-16", 7 pgs

"Application Serial No
16-15", 11 pgs

. 14/102,896, Response filed 01-22-16 to Advisory Action mailed 12-

"Application Serial No

. 14/102,896, Response filed 06-22-15 to Non Final Office Action
mailed 03-23-15", 10 pgs

"Application Serial No
08-26-15", 5 pgs

. 14/102,896, Response filed 11-24-15 to Final Office Action mailed

"Application Serial No

. 14/195,360, Corrected Notice of Allowance mailed 02-27-17", 2 pgs

"Application Serial No

. 14/195,360, Corrected Notice of Allowance mailed 03-29-17", 2 pgs

"Application Serial No

. 14/195,360, Final Office Action mailed 03-18-16", 18 pgs

"Application Serial No

. 14/195,360, Final Office Action mailed 11-22-16", 7 pgs
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Application Number

15/974,343

Filing Date

May 8, 2018

First Named Inventor

Edwin S. Olson

Group Art Unit

Unknown

Examiner Name

Unknown

Sheet 10 of 19

Attorney Docket No: 4820.001US9

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner
Initial *

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where

published.

T1

"Application Serial No

. 14/195,360, Non Final Office Action mailed 06-20-16", 11 pgs

"Application Serial No

. 14/195,360, Non Final Office Action mailed 06-20-16", 11 pgs

"Application Serial No

. 14/195,360, Non Final Office Action mailed 11-24-15", 19 pgs

"Application Serial No

. 14/195,360, Notice of Allowance mailed 02-07-17", 5 pgs

"Application Serial No
11-22-16", 7 pgs.

. 14/195,360, Response filed 01-18-17 to Final Office Action mailed

"Application Serial No

. 14/195,360, Response filed 02-22-16 to Non Final Office Action
mailed 11-24-15", 21 pgs.

"Application Serial No

03-18-16", 15 pgs

. 14/195,360, Response filed 05-17-16 to Final Office Action mailed

"Application Serial No

. 14/318,270, Advisory Action mailed 02-17-17", 4 pgs

"Application Serial No

. 14/318,270, Corrected Notice of Allowance mailed 05-22-17", 2 pgs

"Application Serial No

. 14/318,270, Final Office Action mailed 11-25-16", 25 pgs

"Application Serial No

. 14/318,270, Non Final Office Action mailed 06-02-16", 24 pgs

"Application Serial No

. 14/318,270, Notice of Allowance mailed 05-15-17", 8 pgs

"Application Serial No
11-25-16", 14 pgs

. 14/318,270, Response filed 01-25-17 to Final Office Action mailed

"Application Serial No
11-25-16", 15 pgs

. 14/318,270, Response filed 02-27-17 to Final Office Action mailed

"Application Serial No

. 14/318,270, Response filed 03-02-16 to Restriction Requirement

mailed 01-14-16", 9 pgs.

"Application Serial No. 14/318,270, Response filed 08-22-16 to Non Final Office Action

mailed 06-02-16", 14 pgs.

"Application Serial No

. 14/318,270, Restriction Requirement mailed 01-14-16", 8 pgs

"Application Serial No

. 14/564,860, Final Office Action mailed 11-17-16", 4 pgs

"Application Serial No

. 14/564 860, Non Final Office Action mailed 07-12-16", 6 pgs

"Application Serial No

. 14/564,860, Notice of Allowance mailed 01-30-17", 6 pgs

"Application Serial No

. 14/564 860, Preliminary Amendment filed 12-10-14", 8 pgs

"Application Serial No

. 14/564,860, Preliminary Amendment filed 12-10-14", 6 pgs.

"Application Serial No

. 14/564,860, Response filed 05-06-16 to Restriction Requirement

mailed 03-16-16", 9 pgs.

"Application Serial No. 14/564,860, Response filed 10-03-16 to Non Final Office Action

mailed 07-12-16", 11 pgs

"Application Serial No

. 14/564 860, Restriction Requirement mailed 03-16-16", 5 pgs

"Application Serial No

. 14/712,558, Advisory Action mailed 02-12-18", 8 pgs

"Application Serial No

. 14/712,558, Examiner Interview Summary mailed 03-05-18", 3 pgs

"Application Serial No

. 14/712,558, Final Office Action mailed 12-06-17", 9 pgs

"Application Serial No

. 14/712,558, Non Final Office Action mailed 07-06-17", 7 pgs
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SHeet 11 of 48 Attorney Docket No: 4820.001US9

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner
Initial *

journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
published.

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,

T1

"Application Serial No. 14/712,558, Response filed 01-23-18 to Final Office Action mailed
12-06-17", 13 pgs

"Application Serial No. 14/712,558, Response filed 04-02-18 to Final Office Action mailed
12-06-17", 7 pgs.

"Application Serial No. 14/712,558, Response filed 10-06-17 to Non Final Office Action
mailed 07-06-17", 12 pgs

"Application Serial No. 14/712,558, Supplemental Amendment Filed 5-15-2018", 6 pgs.

"Application Serial No. 14/712,558, Supplemental Preliminary Amendment filed 05-15-15",
6 pgs
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