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I, David Smith, hereby declare as follows: 

I. INTRODUCTION 

1. My name is David Smith. I make this declaration based upon my own 

personal knowledge and, if called upon to testify, would testify competently to the 

matters contained herein. 

2. I have been asked to provide technical assistance in the inter partes 

review (“IPR”) of U.S. Patent No. 11,780,689 (which I may abbreviate as “the ’689 

Patent”).  In this declaration I may refer to this IPR by its patent number or IPR 

number (e.g., “’689 IPR” or “IPR2024-01179”). This declaration is a statement of 

my opinions on issues related to the unpatentability of claims of the ’689 Patent. I 

am being compensated at my normal hourly rate for my analysis, plus 

reimbursement for expenses. My compensation does not depend on the content of 

my opinions or the outcome of this proceeding. 

II. EXPERIENCE AND QUALIFICATIONS 

3. In formulating my opinions, I have relied upon my knowledge, training, 

and experience in the relevant art.  My qualifications are stated more fully in my 

curriculum vitae, which has been provided as Appendix A.  My CV also lists 

publications on which I am a named author and identifies parties on behalf of whom 
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I have previously provided expert testimony within the past four years.  Here, I 

provide a brief summary of my qualifications. 

4. I received a Bachelor's degree in Mechanical Engineering from 

Brigham Young University - Idaho. I received a Master’s of Science degree in 

Mechanical Engineering from Brigham Young University (BYU), and a Masters of 

Business Administration from Brigham Young University (BYU) with an emphasis 

in Product Development.  I am a licensed professional engineer (PE) and a certified 

safety professional in comprehensive practice (CSP). 

5. I have experience in the fields of mechanical engineering, structural 

design, new product development, the design of hydraulic equipment, tools, 

machinery and safety. In my role as a consultant, I have consulted on numerous 

conveyors and other material handling equipment. Examples of conveyors I have 

worked on include mobile conveyors and stationary conveyors.  These have included 

belt conveyors for conveying rock, sand, gravel, mulch, concrete and asphalt; roller 

conveyors for conveying boxed goods, auger conveyors for conveying concrete, 

grain, ice, and potatoes, and pneumatic trailers/pneumatic conveyors for conveying 

sand, fly ash, cement powder and plastic pellets.  I have at least 3 years of experience 

of full-time engineering work on conveyors.  Other types of material handling 

equipment I have worked on include proppant storage containers, forklifts, custom 

forklift attachments, man lifts, telehandlers, cranes, custom lifting devices, and many 
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types of trailers and tarping systems.  I have at least another 5 years of experience of 

full-time engineering work on other material handling equipment.  I am a named 

inventor on seven U.S. Patents including US Patent 10,683,176 titled Material 

Placer, which has multiple conveyor segments, and Patents US 9,789,916, US 

9,758,083 and US 9,616,799 for Pneumatic Tank Trailers (pneumatic conveyors), 

which can be unloaded into a silo with a stream of air.  

6. Both now and as of the ’689 Patent’s filing date, I have had at least 2 

years of experience in engineering the mechanical aspects of aggregate transferring 

equipment. That experience is based on the work on the systems described above. 

7. I am an expert in the fields of mechanical design, design of hydraulic 

equipment, machine safety, and forklift operation. I have more than 15 years of 

experience in these areas. 

8. Therefore, based on my education, professional experience of over 15 

years, and publications, I am an expert in the relevant field of the Challenged Patent 

at issue here and have been an expert in this field since before the Challenged Patent 

was filed with the United States Patent and Trademark Office (“USPTO”).  I am 

familiar with how a person having ordinary skill in the art would have understood 

and used the terminology found in the '689 Patent at the time of its filing.   
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III. MATERIALS REVIEWED AND LIST OF EXHIBITS 

9. I have been asked to review the Challenged Patent and its prosecution 

history, to provide an understanding of the technology relevant to the Challenged 

Patent, to review certain prior-art references, and to analyze whether or not those 

references disclose or teach limitations of claims from the Challenged Patent. The 

opinions stated in this declaration are from the perspective of a person of ordinary 

skill in the art (POSITA).  

10. In forming my opinions, I have reviewed the ’689 Patent, its 

prosecution history and references cited by the Examiner, the materials cited in the 

List of Exhibits below, and the materials cited throughout my declaration.  I have 

also reviewed the Patent Owner’s Response (“POR”) filed in this IPR, including the 

exhibits submitted therewith that relate to the opinions below. I have also reviewed 

the declaration of Mr. Travis Anderson, including the exhibits thereto that relate to 

the opinions below.   

11. All citations to exhibits reference original page numbers found in the 

underlying document, and all emphases are added unless otherwise noted. 

Ex. Description 

EX1001 U.S. Patent No. 11,780,689 to Brenden et al. (“the ’689 Patent”) 

EX1003 Expert Declaration of Petitioner’s Expert, Durham 

EX1004 U.S. Patent No. 9,663,303 to Waldner et al. (“Waldner”) 
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EX1005 Belt Conveyor-based Loading Systems, 

https://web.archive.org/web/20160819111857/http:/mcschroeder.com/wp-

content/uploads/2012/09/Product-Spec-Sheet-Belt-EconoLoader.pdf 

(August. 19, 2016) (“Dynatek”) 

EX1006 U.S. Patent No. 11,691,831 to Sleeman et al. (“Sleeman”) 

EX1112 Declaration of Jeremy Weinstein 

EX1113 Transcript of Deposition of Travis A. Anderson 

EX1043 Proposed Specifications with Cost from Anchor 

(from the June 18, 2025 Deposition of Mr. Dan Brinkman) 

EX1124 Email with Schematics of the Solaris Six-Pack 

EX1130 “Liebherr MK 88 Plus Mobile Tower Crane Erects Asphalt Recycling Plant 

In The Netherlands”, available at: https://www.cranetrader.com/blog/crane-

and-lifting-equipment-news/2020/12/liebherr-mk-88-plus-mobile-tower-

crane-erects-asphalt-recycling-plant-in-the-netherlands 

EX1131 Dictionary of Mechanical Engineering, G. H. F. Nayler, 1999, ISBN 10:81-

7224-789-3 

EX1132 Illustrated Dictionary of Mechanical Engineering, Griffith Pearson, 2015, 

ISBN 81-89093-48-7 

EX1133 U.S. Patent No. 2,980,222 to Peter Crosby 

EX1134 “Power Conveyor or Gravity Conveyor?”, available at: 

https://www.ashlandconveyor.com/pages/power-vs-

gravity?srsltid=AfmBOopTf-

E4GchqwUxOzcnOhANImtl9vtukvFiPL4D_NGfKalVLgXJU 

EX1135 “Belt Installation, Tracking, and Maintenance Guide”, LEWCO, Inc., 2018. 

EX1136 U.S. Patent No. 3,545,599 to Smith et al. 
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EX1137 “Automatic Vehicle Leveling System”, available at: 

https://www.gesmuhendislik.com/works/automatic-vehicle-leveling-

system/ 

EX1138 “CST Storage Frac Sand Storage Solutions”, available at: 

https://www.cstindustries.com/wp-content/uploads/2019/01/Frac-Sand-

Storage-Solutions-Brochure_web-version.pdf 

EX1139 U.S. Patent No. 4,789,056 to Robert Bourbeau 

EX1140 “Don’t Be Thrown a Curve: Understanding Belted Conveyor vs. Live Roller 

Conveyor in Curve Applications”, available at: 

https://blog.hytrol.com/dont-be-thrown-a-curve-understanding-belted-

conveyor-vs-live-roller-conveyor-in-curve-applications/ 

EX1141 “How America's 'most reckless' billionaire created the fracking boom”, 

available at: https://www.theguardian.com/news/2018/aug/30/how-the-us-

fracking-boom-almost-fell-apart 

EX1142 “Gooseneck vs 5th Wheel”, available at: 

https://web.archive.org/web/20201203233432/https://www.curtmfg.com/5t

h-wheel/gooseneck-adapters/learn-more 

EX1143 “HOLLAND FW35”, available at: 

https://safholland.com/us/en/products/holland-fw35-

sd?tx_productcataloguesaf_productcatalogue%5BpreviousCategory%5D=

35&cHash=04537b6b9686f2eb6129cdc9c895b3c7 

EX1144 U.S. Patent No. 4,135,614 to Penterman et al. 

EX1145 U.S. Patent No. 10,414,599 to McCloskey et al. 

EX1146 U.S. Patent No. 10,556,752 to McCloskey et al. 

EX1147 U.S. Patent No. 8,684,161 to Gausman et al. 

EX1148 U.S. Patent Publication No. 2007/0029170 to Daniel Anagnost 

EX1149 U.S. Patent No. 9,616,799 to David Smith 
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EX1150 Engineering Manual – Innovative Belt & Chain Solutions for Every Industry 

& Application 

EX1151 “A Review on the Angle of Repose of Granular Material”, by Al-Hashemi 

et al., Powder Technology, pgs. 397-417, 27 Feb. 2018. 

EX1153 “Frac Sand Storage and Handling System”, available at: 

https://www.tankconnection.com/assets/pdf/frac-sand-system.pdf 

EX2004 Expert Declaration of Travis A. Anderson 

EX2008 Solaris Oilfield Infrastructure Investor Presentation September 2021 

 

IV. LEGAL STANDARDS 

A. Level of Ordinary Skill in the Art 

12. When interpreting a patent, I understand that it is important to identify 

the relevant art pertaining to the patent-in-suit as well as the level of ordinary skill 

in that art at the time of the claimed invention.  The “art” is the field of technology 

to which the patent is related. 

13. I have been instructed by counsel that the person of ordinary skill in the 

art is a hypothetical person who is presumed to know the relevant prior art.  I 

understand that the actual inventor’s skill is not determinative of the level of ordinary 

skill. I further understand that the factors that may be considered in determining the 

level of skill include: the types of problems encountered in the art; prior art solutions 

to those problems; rapidity with which innovations are made; sophistication of the 

technology; and educational level of active workers in the field. I understand that 
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not all such factors may be present in every case, and one or more of them may 

predominate. 

B. Legal Standard for Claim Construction 

14. I understand that the first step in determining whether a patent claim 

would have been anticipated or obvious is to ascertain how a POSITA would have 

understood the claim terms. 

15. I have been instructed by counsel on the law regarding claim 

construction and patent claims, and I understand that a patent may include two types 

of claims: independent claims and dependent claims.  An independent claim stands 

alone and includes only the limitations it recites.  A dependent claim can depend 

from an independent claim, or it can further depend from another dependent claim.  

I understand that a dependent claim includes all the limitations that it recites, in 

addition to all the limitations recited in the claim(s) from which it depends. 

16. It is my understanding that in proceedings before the USPTO, the 

claims of a patent are to be construed under what is referred to as the “Phillips 

standard.”  I understand that this means that claim terms of a patent are given the 

meaning the terms would have to a POSITA, in view of the description provided in 

the patent itself and the patent’s file history. 

17. I understand that to determine how a person of ordinary skill would 

understand a claim term, one should look to those sources available that show what 
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a person of skill in the art would have understood the disputed claim language to 

mean.  I understand that, in construing a claim term, one looks primarily to the 

intrinsic patent evidence, including the words of the claims themselves, the 

remainder of the patent, and the patent’s prosecution history.  I understand that 

extrinsic evidence, which is evidence external to the patent and the prosecution 

history, may also be useful in interpreting patent claims when the intrinsic evidence 

itself is insufficient. 

18. I understand that words or terms should be given their ordinary and 

accepted meaning unless it appears that the inventors were using them to mean 

something else.  In making this determination, the claims, the remainder of the 

patent, and the prosecution history are of paramount importance.  Additionally, the 

patent and its prosecution history must be consulted to confirm whether the patentee 

has acted as its own lexicographer (i.e., provided its own special meaning to any 

disputed terms), or intentionally disclaimed, disavowed, or surrendered any claim 

scope. 

19. In comparing the claims of the Challenged Patent to the prior art, I have 

considered the Challenged Patent and its file history in light of the understanding of 

a person of skill at the time of the alleged invention. 
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C. Obviousness 

20. I understand that the prior art may render a patent claim “obvious.” I 

understand that two or more prior art references (e.g., prior art articles, patents, or 

publications) that each disclose fewer than all elements of a patent claim may 

nevertheless be combined to render a patent claim obvious if the combination of the 

prior art collectively discloses all elements of the claim and one of ordinary skill in 

the art at the time would have been motivated to combine the prior art in such a way. 

I understand that this motivation to combine need not be explicit in any of the prior 

art but may be inferred from the knowledge of one of ordinary skill in the art at the 

time the patent was filed. I also understand that one of ordinary skill in the art is not 

an automaton but is a person having ordinary creativity. I further understand that one 

or more prior art references, articles, patents or publications that disclose fewer than 

all of the elements of a patent claim may render a patent claim obvious if including 

the missing element would have been obvious to one of skill in the art (e.g., the 

missing element represents only an insubstantial difference over the prior art or a 

reconfiguration of a known system). 

21. I understand that under the doctrine of obviousness, a claim may be 

invalid if the differences between the invention and the prior art are such that the 

subject matter as a whole would have been obvious at the time the invention was 

made to a POSITA to which the subject matter pertains. 
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22. To assess obviousness, I understand that I am to consider the scope and 

content of the prior art, the differences between the prior art and the claim, the level 

of ordinary skill in the art, and any secondary considerations to the extent they exist. 

23. I understand that any evidence of secondary indicia of non-obviousness 

should be considered when evaluating whether a claimed invention would have been 

obvious to one of ordinary skill at the time of invention. These secondary indicia of 

non-obviousness may include, for example: 

• a long felt but unmet need in the prior art that was satisfied by the 

claimed invention; 

• commercial success of processes claimed by the patent; 

• unexpected results achieved by the invention; 

• praise of the invention by others skilled in the art; 

• the taking of licenses under the patent by others; and 

• deliberate copying of the invention. 

24. I understand that there must be a nexus between any such secondary 

indicia and the claimed invention. 

25. It is also my understanding that there are additional considerations that 

may be used as further guidance as to when the above factors will result in a finding 

that a claim is obvious, including the following: 

• the claimed subject matter is simply a combination of prior art elements 

according to known methods to yield predictable results; 
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• the claimed subject matter is a simple substitution of one known element 

for another to obtain predictable results; 

• the claimed subject matter uses known techniques to improve similar 

devices or methods in the same way; 

• the claimed subject matter applies a known technique to a known device 

or method that is ready for improvement to yield predictable results; 

• the claimed subject matter would have been “obvious to try” choosing 

from a finite number of identified, predictable solutions, with a 

reasonable expectation of success; 

• there is known work in one field of endeavor that may prompt variations 

of it for use in either the same field or a different one based on design 

incentives or other market forces if the variations would have been 

predictable to a POSITA; 

• there existed at the time of the invention a known problem for which 

there was an obvious solution encompassed by the patent’s claims; and 

• there is some teaching, suggestion, or motivation in the prior art that 

would have led a POSITA to modify the prior art reference or to combine 

prior art reference teachings to arrive at the claimed subject matter. 

26. Finally, I understand that a claim may be deemed invalid for obviousness 

in light of a single prior art reference, without the need to combine references, if the 

elements of the claim that are not found in the reference can be supplied by the 

knowledge or common sense of one of ordinary skill in the relevant art. 

V. LEVEL OF SKILL OF A PERSON HAVING ORDINARY SKILL IN 

THE ART 

27. I understand that Petitioners have asserted that a POSITA for the ‘689 

Patent would have a degree in mechanical, electrical, petroleum, or civil engineering 
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and with at least two years’ experience working in an industry or field that involves 

handing of particulate materials, which may include operations in the oil and gas 

industry that involve the handling of such materials.  As discussed above, I meet 

these criteria (both now and as of the time the ‘689 Patent was filed) and therefore 

qualify as a POSITA for the ‘689 Patent. 

28. Alternatively, I understand that Patent Owner’s expert Mr. Anderson 

asserts that a POSITA for the ‘689 Patent would have (1) a degree in mechanical 

engineering or perhaps petroleum or civil engineering with at least 2 years 

experience engineering the structural and/or mechanical aspects of aggregate 

transferring equipment, or (2) if some other engineering degree, 4-6 years of hands-

on experience engineering the structural and/or mechanical aspects of aggregate 

transferring equipment.1 As discussed above, I meet these criteria (both now and as 

of the time the ‘689 Patent was filed) and therefore qualify as a POSITA for the ‘689 

Patent even under Mr. Anderson’s definition.   

29. Mr. Anderson’s definition also has several flaws.  First, Mr. Anderson 

ignores that the ‘689 Patent discusses that the alleged inventions described therein 

involve use of the disclosed systems.  For example, the ‘689 Patent states that aspects 

of the disclosed inventions include: 

• “a method of setting up an apparatus” as disclosed, including: 

 
1  EX2004, ¶27-28. 
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• Identifying an area of ground surface for deployment of the 

apparatus that is level and clear of obstructions 

• Positioning the apparatus by towing the apparatus to that area 

• Connecting the apparatus to a power source to provide power to 

the control assembly and other components 

• Removing the apparatus from a travel configuration by operating 

lift actuators, deploying outriggers and landing legs, and deploying 

ramps 

• “a method of operating an apparatus” as disclosed, including: 

• Positioning the chute over the port(s) of one or more silos, 

• Positioning a vehicle over the unloader structure 

• Initiating operation of the extension conveyor, elevating conveyor, 

and base conveyors 

• Unloading aggregate from the aggregate transporting vehicle.2 

30. The ‘689 Patent inventors also clearly directed their invention to use in 

oil and gas applications.  Indeed, the only real-world application that the ‘689 Patent 

describes for these uses is “the process of hydraulic fracturing in connection with 

subterranean petroleum drilling”.3  Moreover, 11 of the 12 references cited on the 

 
2  EX1001, 13:35 – 15:38. 
3  EX1001, 4:13-18. 

Solaris Oilfield, Ex. 1111, p. 15
Solaris Oilfield v. Masaba, IPR2024-01179



 

15 
 

face of the ‘689 Patent expressly relate to methods and systems for use in oilfield 

operations.   

31. A POSITA reading these disclosures of the ‘689 Patent and its cited 

references would understand that experience using and observing the use of 

aggregate handling systems, particularly in oilfield operations, is equally relevant to 

the ‘689 Patent’s field of the invention and the level of skill in the art. 

32. I also disagree with Mr. Anderson that the relevant experience for a 

POSITA is limited to experience with “aggregate transferring equipment”.4 

Experience with the mechanical aspects of other types of equipment would be 

relevant to the field of the ‘689 Patent, at least because engineering other such 

equipment often involves the same types of engineering concepts and calculations 

(e.g., loads, stresses, etc.) as those involved in designing aggregate transferring 

equipment.  For example, the design of a self-erecting or mobile tower crane 

similarly involves creating a collapsible and transportable tower crane that can be 

erected for use.  When erect, it has a substantially vertical structure with a 

substantially perpendicular structure extending away from the vertical structure, 

designed to lift and move a load from one location to another.  An image of a 

Liebherr mobile tower crane is shown below. Experience designing the mechanical 

 
4  EX2004, ¶¶27-28. 
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aspects of these types of systems would also be relevant to a POSITA designing 

systems like those in the ’689 Patent.  

5 

 

VI. GROUND 1: MOTIVATION TO COMBINE WALDNER AND 

DYNATEK  

A. Conveyor Extension Assembly  

33. Mr. Anderson asserts that a POSITA would not understand the 

discharge chute member 242 of Waldner to be a “conveyor extension assembly” or 

an “extension conveyor for moving aggregate” because “it is gravity that imparts 

motion to the aggregate” and not the discharge chute.6  I disagree with this statement.  

34. The Dictionary of Mechanical Engineering defines a conveyor as:  

“A device for moving parts or materials from one place to another, usually over a short distance 

and/or from one level to another, often on a continuous band called a ‘conveyor belt… See apron 

 
5  EX1130, pg. 1. 
6  EX2004, ¶36. 
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conveyor; band conveyor; bucket conveyor; chain conveyor; drag conveyor; gravity conveyor; 

non-carrying conveyor; pneumatic conveyor; pneumatic tube conveyor; roller conveyor; 

vibrating conveyor.’”7   

 

35. Similarly, the Illustrated Dictionary of Mechanical Engineering defines 

conveyor as:  

“A mechanical apparatus for carrying or transporting materials from place to place.  Types 

include apron, belt, chain, gravity, roller, monorail, overhead, pneumatic, vibrating, etc.”8 

 

36. Moreover, a person of ordinary skill in the art would have known and 

been familiar with “gravity conveyors.” Gravity conveyors rely on gravity to impart 

motion to items that they convey.  Gravity conveyors have been known for decades. 

For example, US 2,980,222 was issued in 1961 as an improvement to existing 

gravity conveyors.9 Further, Ashland Conveyor Products compares power conveyors 

to gravity conveyors, and notes that “gravity conveyors can offer transportation of 

items with a lower cost.”10   Therefore, a POSITA would not necessarily believe that 

the discharge chute member of Waldner cannot qualify as a “conveyor” merely 

because it relies on gravity to impart motion to the aggregate. Therefore, in my 

opinion, to the extent PO’s construction requires the conveyor itself to impart motion 

to the aggregate, I disagree with that construction. 

 
7  EX1131, pg. 2. 
8  EX1132, pg. 3. 
9  EX1133, 1:15-23. 
10  EX1134, pg. 2. 
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B. Increased Range of Motion  

37. Mr. Anderson asserts that a POSITA would have had no motivation to 

optimize the range of motion of Waldner’s system because he asserts that Waldner’s 

chute “has a wide ‘range of motion’”. 11 However, it is clear from a thorough reading 

of EX1004 that the system is designed to fill a single silo, with its optional 

telescoping chute only providing greater accuracy of final fill positioning, not for re-

positioning the discharge chute to fill multiple silos.  

“…backing the trailer into a position placing its second end adjacent a storage bin or 

tank places the outlet port 60 close to the inlet of the bin or tank. Although not shown 

for the first embodiment, a discharge chute may be coupled to the outlet port 60 of the 

bucket elevator and have an actuator, Such as a hydraulic cylinder, that is operable to 

move a discharge end of the chute relative to the outlet port 60 of the bucket elevator. 

This way, an operator can adjust the point of final discharge of granular or particulate 

material from the system without having to move the trailer.”12 

 

38. In order to fill the next silo, the Waldner system would need to collapse, 

be driven to the next silo, and deploy once again. This is an obvious limitation of the 

Waldner system. A POSITA would have strong motivation to save time, and 

increase the efficiency of the process, by enabling the system to fill many silos in a 

single deploy. For instance, before Masaba created its design, Solaris had a six-silo 

offering arranging the silos in a closely spaced grouping (see EX1043 stating 

“designed to move 400 TPH of Frac Sand at 100 PCF and feed into the hatches of 

each silo in a 6-Pack,” on page 2 and schematic on page 4).13 

 
11  EX2004, ¶41. 
12  EX1004, 15:11-21 (emphasis added). 
13  EX1043, pages 1-2 and 4. 
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14 15 

16 

39. It would be very tedious to fill all six silos with the Waldner system. A 

POSITA would have recognized that the ability to fill six silos during one 

deployment is superior to filling only a single silo. To accomplish this, the reach of 

the horizontal conveyor from the top of the system would need to both increase 

sufficiently to reach the furthest silo and reduce in reach sufficiently to also service 

the closest silo.  

 
14  EX2008, pg. 9. 
15  EX1124, pg. 2. 
16  Id. 
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40. In order to operate the Waldner system as desired with these types of 

silo arrangements, a POSITA would look to maximize its rotation and reach17 and 

have enhanced mechanical control.18 

41. A POSITA would begin by looking to existing solutions. A POSITA 

would have recognized at least four existing solutions: an articulated airslide (e.g., 

as in EX1014 at page 20), a telescoping conveyor belt, a telescoping gravity fed 

chute (e.g., as in EX1004), and an articulated belt conveyor (e.g., as in EX1005). 

These four options were the most obvious and proven mechanisms to perform this 

operation, and a POSITA would be familiar with the existence of each and would 

understand the design constraints and tradeoffs associated with implementing each. 

i. Angle of Repose 

42. Key to this analysis is the behavior of granular material on an incline. 

Unlike a liquid, granular media does not always flow down an inclined chute (e.g. 

the chute is not steep enough). This would be immediately obvious to a POSITA 

familiar with the angle of repose, or critical state friction angle, for different types 

of media. The angle of repose refers to the angle between the horizontal and the 

natural slope of a pile of granular material. It is also the approximate angle required 

before granular material will begin to slide down a gravity fed chute. If a chute is at 

a lower angle than the angle of repose the media will not slide. Pertinent to this 

 
17  EX1003, ¶118. 
18  Id. 
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system is the angle of repose for dry sand, which is approximately 34 degrees.19 This 

means that a gravity fed chute must be at least 34 degrees from horizontal for the 

sand to predictably flow. Indeed, Mr. Anderson acknowledges that the discharge 

chute would need to be maintained at an angle “sufficient to allow the required 

material flow rates”,20 and a POSITA would understand this to be at least 34 degrees 

for the present application. 

ii. Geometry 

43. A POSITA would have recognized physical and geometric limitations 

for each conveyor option. This section will illustrate these limitations. As will be 

discussed later in this section, the articulating airslide and the articulating belt 

conveyor are almost identical in their reach capability and thus will be analyzed 

together. The following images represent the three types of systems. They were 

created in SolidWorks to interact with silos drawn to scale. 

 
19  EX1151, pg. 3 at Table 2. 
20  EX2004, ¶¶41 and 43. 
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44. The telescoping belt conveyor will first be compared against the 

articulating belt conveyor. As can be seen below the articulating belt conveyor 

(green) and the telescoping belt conveyor (pink) are exactly the same length when 

fully extended. The articulating conveyor (green) can easily reach every silo. The 

telescoping conveyor can reach the furthest silos but can only collapse sufficiently 

to reach the middle silos and cannot collapse enough to reach the closest silos, which 

are shown with a red “X”  below. This limitation is due to the nature of the 

telescoping conveyor. It can only rotate from side to side from the pivot close to the 

tower and retract a little less than half of its length (this is always true due to the 
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need for overlap of the two telescoping sections). Because of the limited degrees of 

freedom of the design it cannot reach all six silos. 

 
45. Further, the model was adjusted so that the telescoping belt conveyor 

could collapse sufficiently to reach the nearest silo by reducing the length of both 

sections equally. As can be seen in the figure below, now that the telescoping 

conveyor is sufficiently short enough to reach the closest silos, it is not capable of 

reaching the furthest silos when fully extended, again shown with a red “X” below. 

The articulating belt conveyor on the other hand has sufficient length and degrees of 

freedom with the addition of the rotation at the intersection of the two members to 

reach any of the six silos with ease. 
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46. The telescoping gravity fed chute will next be compared against the 

articulating conveyor. As can be seen below, the articulating conveyor (green) can 

reach all six silos.  However, assuming the same length of conveyor and the 

articulating conveyor being sized to just reach the furthest silos, the telescoping 

gravity fed chute (brown) cannot reach all of the six silos, even though the tower is 

significantly taller than the tower for the articulated conveyor. 
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47. Additionally, if sized to reach the farthest silos, the telescoping chute 

would not be able to reach the silos nearest to the tower without changing the 

downward angle of the chute.  Changing the downward angle of the chute would 

require a further increase to the height of the tower, and the addition or lengthening 

of a retractable drop chute so that the aggregate is not lost between the end of the 

telescoping chute and the silo port. 
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48. The disadvantages of the taller tower, required for the telescoping 

chute, will be discussed in detail in the next two sections titled “Complexity” and 

“Transportability when Collapsed”. 

49. It is interesting to note that the articulating belt conveyor at this same 

length is capable of not only reaching all of the six silos shown above, but with a 

little extra length is even capable of reaching an additional six silos as seen in the 

figure below. The figure also illustrates how the telescoping chute system cannot 

reach all twelve locations. 

 
50. Indeed, the evidence presented by Patent Owner confirms that Masaba 

arrived at the final design simply by iterating through the handful of options that 

would have been obvious to a POSITA.  The first device Masaba considered, 

according to Patent Owner, was the articulated airslide. This device relied on both 

gravity and an air assist to transport media. As one can see in the image below, it 

was very similar looking in profile, and ultimate function, to the articulated belt 
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conveyor, although it did require some slope (typically somewhere between 4-10 

degrees). Both options had an articulating second section giving great flexibility to 

the placement of media as has been illustrated above. 

21 

51. If the airslide could operate at the small angle from horizontal shown 

in Masaba’s concept, it would not have required much additional height, and also 

posed a similar simplicity to the gravity fed telescoping chute. It is probable that 

Masaba considered the airslide option first for these reasons, but abandoned it due 

to the difficulty of moving sand at such a small angle from horizontal, and the 

potential for failure and stuck loads, even with air assist. The fact that the next 

concept Masaba pursued is the telescoping chute further suggests that the confidence 

 
21  CORRECTED Patent Owner’s Responses 05-09-25, pgs.13 & 17. 
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of success with an airslide was low. Masaba’s second concept is illustrated below, 

showing a very steep angle from horizontal.   

22 

52. Masaba next considered the telescoping conveyor belt after abandoning 

the telescoping chute. The reasoning they give for abandoning the telescoping 

conveyor was that they concluded “that it would not fold down sufficiently for the 

system to be road-portable.”23 While this may have been true, there were also 

obvious geometric constraints of a telescoping conveyor, with its limited ability to 

reduce its length to service the silos nearest the tower. Though this option did not 

 
22  CORRECTED Patent Owner’s Responses 05-09-25, pg.14. 
23  CORRECTED Patent Owner’s Responses 05-09-25, pg.16. 
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require additional tower height, it did not meet the requirement of filling all six silos 

in one deploy. 

24 

 

53. Both a telescoping gravity fed chute and an articulating conveyor 

system would have been capable of filling a six-silo system, as has been illustrated 

above. However, there would have been obvious advantages and disadvantages that 

would have led a POSITA to choose the articulating conveyor. The pertinent factors 

for a POSITA to evaluate would have included: complexity of the system and 

transportability of the system when collapsed. Those factors are addressed below. 

iii. Complexity 

54. A POSITA would have immediately recognized that the articulating 

conveyor is a more complex system than the telescoping gravity fed chute. The 

inherent advantage of a gravity fed system is that the system does not need to provide 

 
24  CORRECTED Patent Owner’s Responses 05-09-25, pg.15. 
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the force required to move the media. An articulating conveyor system needs 

additional motors and bearings, and requires additional power to move the media 

horizontally. Mr. Anderson asserts that a POSITA designing a system according to 

Waldner could avoid these complications of an articulating belt conveyor by simply 

making the bucket elevator taller or its discharge chute longer.25  Though the use of 

gravity, instead of another power source, in the telescoping chute appears to be free 

at first glance, once the entire system is considered, it is clear that the energy savings 

is not real, but is merely shifted to another part of the system. In this case, the vertical 

bucket tower must increase in height to enable gravity to move the media 

horizontally. This is true if the reach of the system is similar to the reach of the 

articulating belt conveyor. 

55. As discussed previously the magnitude of this additional height 

requirement depends on the type of media and its angle of repose (34-degree decline 

from horizontal for sand). In addition to the increased height, the length of the 

telescoping gravity fed chute will have less reach than an articulating conveyor 

system of the same length. The geometric relationship between these two options is 

illustrated in the diagram below. 

 
25  EX2004, ¶43. 
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56. In an attempt to compare the telescoping chute system (brown) as 

closely as possible to the articulating system (green) in the above diagram, the 

telescoping chute length (Lt) is the same as the articulating conveyor length (La). In 

addition, the diagram shows the telescoping chute rotated down from the same exit 

point from the tower as the articulating conveyor which illustrates the change in 

height (h) as a decrease in final conveyor exit height. In order to meet the 

requirements of the angle of repose for sand the telescoping system has been rotated 

34 degrees (θ) from horizontal. The diagram also illustrates the difference in reach 

(x). Geometry dictates the following relationships. 

Lt = La 

Le = Lt * cos(θ) 

h = Lt * sin(θ) 

x = Lt - Le 
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57. By setting the length of both systems (Lt and La) to equal 1 the 

geometric relationships are revealed. If Lt & La = 1 then h = 0.559 and x = 0.171. 

This means for every foot of horizontal length, the telescoping chute will need to 

increase in height .559 feet to maintain the same exit height and will have .171 feet 

less reach than an articulating belt conveyor of the same overall length. For example, 

I understand from the Declaration of Mr. Jeremy Weinstein of Solaris that the lateral 

distance from the location where the bucket elevator would be deployed to the outlet 

of the silo in Solaris’ preexisting six-pack silo arrangement that is farthest away from 

that location was about 50 feet. 26  To reach that lateral distance at an appropriate 

angle θ, a telescoping chute would need to be about 10 feet longer than an articulated 

belt conveyor, and attached at the top of a bucket elevator that is about 33 feet taller.  

Stated another way, if the articulating belt conveyor has a reach of 50 feet (which is 

approximately the length that would have been required to reach to the farthest silo 

outlet in Solaris’ six-pack27) a telescoping chute of equal length as compared to the 

articulating conveyor would need to be attached at the top of a bucket elevator 

approximately 28 feet taller, and that telescoping chute would have approximately 

8.5 feet less reach than an articulating belt conveyor of the same length, and would 

not be able to reach the furthest silos.  

 
26  EX1112, ¶15. 
27  Id. 
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58. A POSITA would have easily seen these factors and their geometric 

relationships when comparing these two options. The next logical step would be to 

consider the ramifications of the additional height requirement for the gravity driven 

telescoping chute. Though additional height is undesirable when considering factors 

such as ease of use, safety, and cost, these factors could end up being less important 

than the additional complexity of the articulating conveyor. To continue the 

evaluation, a POSITA would have next considered the effect this added height would 

have on transportation. 

iv. Transportability when Collapsed 

59. One major element of the complete conveyor system is its ability to fill 

many silos in different locations. A stationary conveyor system would be far too 

costly. Waldner supports this assertion. 

“The reference draws particular attention to the problem of long vehicle unloading times 

and limited space to allow unloading of multiple vehicles simultaneously. This reference 

discloses storage containers that have their own dedicated auger, screw or bucket 

conveyors running vertically up the tank wall in order to fill the tank from an upper inlet. 

However, one potential drawback is the notable cost of incorporating a dedicated 

conveyor at every proppant Storage tank.”28  

 

60. The Waldner system, along with others, is a “portable conveyor 

system”29. The designers of these systems recognize the importance of utilizing the 

same equipment to fill many different silos in different locations. Further, the 

inventors listed on the ’689 Patent considered “road portability” an important 

 
28  EX1004, 1:41-49 (emphasis added). 
29  EX1004, 1:14-15; see also EX1006, 38:3-24. 
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concern.30 Therefore, a POSITA would have recognized that transportability was an 

important customer need.  

61. Special permits and fees are required for oversized loads. These permits 

may include planning out special routes, which bypass overpasses of insufficient 

height or roads that can only accommodate a limited length or weight. Oversized 

loads may also require one or multiple escort vehicles. The further outside of the 

typical dimensions for road travel would increase the cost to plan out special routes, 

and could limit access to locations.  

62. The regulation on height for oversized loads was explained by Masaba 

“A POSITA would understand that to be road legal, the overall system would need 

to be preferably below 13.5 feet and at least below 14 feet high.”31 By staying below 

the 14 ft height, and preferably below a 13.5 ft height, a vehicle can pass under most 

any overpass in route to the final destination. This could have been achieved by 

folding down the chute or the conveyor to meet the 14-foot maximum height 

requirement (as will be discussed further in section E. “Transport Height of 

System”). This type of articulating would have been well known to a POSITA. For 

example, Waldner folds down its telescoping chute system to meet this 

requirement.32  

 
30  EX2004, ¶36. 
31  CORRECTED Patent Owner’s Responses 05-09-25, pg.38. 
32  EX1004, Fig. 16. 
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“When actuator 270 is adjusted to place the discharge member 242 in alignment with the 

bracket-equipped side of the elevator frame 254, collapse of actuator 266 pulls the 

discharge end 246a of the discharge member 242 inwardly toward the elevator frame 

254, thus establishing a collapsed position of the discharge member 262 lying generally 

parallel to the bracket equipped side of the elevator frame 254.”33  

 

63. Other factors that would have affected transportability are the vehicle’s 

length and weight. As discussed previously, the bucket elevator of a gravity driven 

telescoping chute system would need to be approximately 33 feet taller than the 

bucket elevator having an articulating conveyor system to be capable of filling silos 

of the same height. This height would add to the length in the collapsed state. This 

means the collapsed system with a telescoping chute would be around 128 feet long. 

A taller bucket elevator also would be heavier, which would require more powerful 

lift structures for deploying it, stronger axles and more fuel for transportation.  A 

taller bucket elevator also would have required a taller frame surrounding the bucket 

elevator, which would further increase the weight of the system.  When collapsed, a 

taller bucket elevator would have made the unit more difficult to maneuver and 

would have required additional space for storing the collapsed unit.  Both the 

additional length and weight would put further limitations to the locations and routes 

taken during transport.  

64. Moreover, all else being equal, increasing the length of the Waldner 

discharge chute also would have made it heavier and more difficult to manipulate, 

 
33  EX1004, 26:12-19 (emphasis added). 
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both while deploying it and while using it to fill silos.  Even if a POSITA could 

modify the construction or materials of the discharge chute to compensate for this 

issue, those modifications would have added further complication and potentially 

required re-testing and re-qualifying the chute to confirm that it met other safety or 

operational requirements.  With those added complications, a POSITA would not 

necessarily have considered increasing the length of the discharge chute to be a better 

solution than using a conveyor like that disclosed in Dynatek. These complications 

contradict the dismissive statement made by Masaba below. 

“a POSITA could easily accomplish this by merely increasing the length of Waldner’s 

chute and, if necessary, increasing the height of the bucket elevator (while keeping 

everything at a transportable height/length).” 34 

 

65. Masaba’s argument neglects all of the factors explained above, unless 

Masaba is suggesting that a POSITA would choose to shorten the system in order to 

match the length and weight of the articulating conveyor option, and thus derate the 

system to only fill silos that are 33 feet shorter than is typical. The telescoping chute 

modification for filling multiple silos either requires a significant increase in height 

and weight, reducing the transportability, or requires a reduction in the height of the 

silos serviced. These limitations make the added complexity of an articulating 

conveyor system a small matter in comparison.  

 
34  CORRECTED Patent Owner’s Responses 05-09-25, pg.31 (emphasis added). 
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66. After considering all the other options, a POSITA would have had a 

clear motivation to combine the Dynatek Econoloader system with the Waldner 

system.  An articulating conveyor, such as the system provided by the Dynatek 

Econoloader, would optimize the rotation, reach, and mechanical control of the 

Waldner system.35 The articulating belt conveyor was the only existing system, out 

of the other known and common options , that could perform all of the necessary 

functions and meet all the design requirements for the system. 

C. Discharge Rates 

67. Mr. Anderson asserts that a POSITA would not be motivated to replace 

Waldner’s discharge chute with a conveyor having a faster particle discharge rate 

because the discharge rate of the overall system is already set at the loading point. 36  

Certainly the discharge chute of Waldner cannot and would not dispense more 

aggregate than is dispensed onto the unloader, and would not need to be designed to 

unload aggregate faster than it can be dispensed from the truck onto the unloader.  

But Mr. Anderson assumes that every system disclosed by Waldner (or that might 

be built according to Waldner’s disclosure) would already be designed to 

accommodate the maximum possible discharge rate of any truck that might be used 

to unload sand into it.  But Waldner includes no such teaching, and due to the high 

demand for proppant, many different methods and techniques for hauling it have 

 
35  EX1003, ¶118. 
36  EX2004, ¶44. 
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been and are being tested and evaluated for efficiency. Accordingly, a POSITA 

would have understood that parameters of the system could be designed and 

modified to accommodate new methods.   

68. Assuming a larger input rate, a POSITA would still have been 

motivated to ensure that the discharge rate from Waldner’s discharge chute is faster 

than upstream components of the system.  Mr. Anderson asserts that “a POSITA 

would not be motivated to replace [the discharge chute] with something faster,”37 

but Mr. Anderson did not consider the effects of the material weight on the discharge 

chute. A POSITA would have further wanted to minimize the weight of the 

discharge chute of Waldner and its contents, including the weight of the sand being 

carried on the chute.  As sand piles up on the upper conveyor, that would increase 

the overall weight and the stress on the system.  This is illustrated below.  Therefore, 

a POSITA would have been motivated to increase the discharge rate from the 

discharge chute, for example, by using a motorized conveyor even if that would not 

increase the discharge rate of the overall system.   

 
37  Id. 
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69. Mr. Anderson also asserts that, even if a POSITA were motivated to 

increase the particle discharge rate of Waldner’s chute, the POSITA could do so by 

simply increasing the diameter of the chute.38  This alternative could cause a number 

of problems.  For example, all other things being equal, a wider discharge chute 

would have been heavier and increased the stress on the system.  A wider chute is 

likely taller as well as the chutes are typically round tube.  The wider and taller chute 

also increases the difficulty of folding for transportation and storage. The increased 

throughput in a wider chute may also require re-designing the width of the outlet of 

 
38  EX2004, ¶46. 
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the bucket conveyor or the components that connect it.  In view of these drawbacks, 

a POSITA would have at least considered Dynatek’s teaching of using a conveyor 

belt to increase particle discharge rates instead of widening the chute. 

D. Belt Mistracking & Other Conveyor Belt Issues 

70. Mr. Anderson asserts that a POSITA would have been concerned about 

modifying Waldner’s discharge chute to include belt conveyors because of concerns 

that the conveyor belt would mistrack if it is not mounted and maintained side-to-

side level.39  I disagree that the risk of mistracking would dissuade a POSITA from 

modifying Waldner’s discharge chute to include conveyor belts, as discussed in 

EX1003.40 The following tracking issues have been known and addressed in industry 

for proper operation of a belt conveyor: improper off-center belt loading, 

frozen/jammed pulleys, unlevel frame, material build-up on pulley and rollers, and 

pulleys and rollers out of line.41  

71. By 2021, a POSITA would have recognized that a conveyor 

mistracking is not unlike getting a flat tire in a car.  You do not expect to get a flat 

tire every time you drive, but if you drive enough, you expect to get a flat tire at 

some point.  Additionally, when you get a flat tire, it is typically a common fix that 

the tire repair shop can take care of in short order.  Similarly, conveyors that are not 

 
39  EX2004, ¶¶ 54-59. 
40  EX1003, ¶152. 
41  EX1135, pg. 10. 
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perfectly level side to side are used regularly, and while they do sometimes result in 

mistracking, in my experience, those instances are the exception.  And when they do 

happen, known methods can be employed to fix the issue.   

72. There are a number of things that a POSITA would have known can be 

done during the design and manufacturing process to reduce the probability of 

conveyor mistracking.  For instance, as taught in the Lewco Belt Installation, 

Tracking and Maintenance Guide published in 2018, designing the conveyor so that 

it runs from the idle end to the drive pulley end reduces tracking issues.42  Designing 

the system so that the conveyor generally runs in a single direction (as opposed to 

forward and reverse) also reduces tracking issues.  Lewco further teaches to ensure 

the conveyor frame is tight and square, and that couplings and mounting bolts are 

tight and secure to prevent mistracking and allow consistent tracking adjustments to 

be made.43 Lewco further teaches to ensure head and tail pulleys are square and 

parallel in the conveyor frame, and that they roll freely and are not worn, lagging or 

seized.44  Lewco also instructs that ensuring proper belt tension helps with proper 

tracking.45    Further, as taught by U.S. 3,545,599, sensors can be used to determine 

when the belt is off-center, and corrective action can adjust the belt.46  The Uni 

 
42  Id., pg. 4. 
43  Id., pg. 5 and 8. 
44  Id., pg. 6. 
45  Id.  
46  EX1136, Abstract; 2:22-35; and 3:38-45. 
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Chalns engineering manual published in 2015 notes that “measures can be taken to 

guide the belt such as edge guide wearstrips on the side of the frame or a flange on 

the sides of the roller to track the belt.”47 

73. There are also a number of likely scenarios that can lead to mistracking 

after installation.  A POSITA would have known and been able to check and prevent 

these to a large extent, or fix them when mistracking occurred.  For example, the 

Lewco Belt Installation, Tracking and Maintenance Guide published in 2018, 

teaches examining the belt, ensuring it is free from debris, tears, twists or 

deformations can reduce mistracking.48  Further ensuring the rollers are free from 

scratches, particulates or residue will have the same effect.  Properly adjusting the 

snubber rollers also prevents mistracking.49 When mistracking occurs Lewco advises 

to check the following potential causes, which are all well known and routine fixes 

for a POSITA:  

50 

 

 
47  EX1150, pg. 20. 
48  EX1135, pg. 5. 
49  EX1135, pgs. 9-10. 
50  EX1135, pg. 10. 
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74. Indeed, a POSITA would have understood that moveable conveyor belt 

arms, like those disclosed in Dynatek, would very likely have incorporated many of 

the above features to avoid belt mistracking.  Even Mr. Anderson acknowledged that 

a POSITA would have expected that systems for handling aggregate in this field 

would have been subjected to frequent inspections and maintenance – even multiple 

times a day during use – during which such techniques could have been employed 

to prevent or fix belt mistracking.51   

75. Further, a POSITA would have known how to minimize the set up or 

deflection related factors that result in the side-to-side-out-of-levelness that Mr. 

Anderson discusses.  For example, there were numerous types of leveling and 

stabilizing devices (outriggers) and other techniques for designing and setting up 

industrial equipment, including moveable conveyors in order to avoid these issues 

and ensure a level set up.  For example, at least as early as 2019 GES Engineering 

made a fully automatic system for leveling vehicles and other platforms weighing 

up to 40 tons in less than 4 minutes with a precision of 0.2 degrees.  GES cited cranes 

as a potential application, and a POSITA would recognize that such a system could 

also be used for a conveyor system.52  Further, a POSITA would be familiar with 

finite element analysis (FEA) which is a computer simulation used during the design 

 
51  EX1113, at 54:12 – 55:8.    
52  See generally EX1137. 
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process to analyze stress and deflection of the conveyor system.  Using FEA, a 

POSITA could have (and regularly would have) anticipated and corrected unwanted 

deflection that might result in mistracking due to out-of-levelness during the design 

stage, ensuring proper operation once actually built.   

76. Indeed, Waldner already discloses a lower conveyor and a vertical 

bucket conveyor that should be kept side-to-side level to avoid mistracking.  The 

same forces that could cause a conveyor belt to mistrack at the position of Dynatek’s 

discharge chute could cause similar issues with the lower conveyor and the vertical 

bucket elevator.  And, to address that issue, Waldner discloses several features to 

ensure that the bucket elevator and overall system remains level.  For example, 

Waldner discusses the use of support legs to stabilize the trailer and maintain its 

level orientation, 53 which would help keep the lower conveyor level, the bucket 

elevator vertical and the conveyor belts at the position of Waldner’s discharge chute 

level. Waldner also discusses a control system with tilt sensors that are used to detect 

level and unlevel conditions of the transportable frame that carries the bucket 

elevator,54 which would also detect an unlevel condition of conveyor belts at the 

position of Waldner’s discharge chute.  Waldner discloses that this combination of 

elements can be used to keep the system level during setup and during operation of 

 
53  EX1004, 24:4 – 25: 6. 
54  EX1004, 28:1 – 30: 30. 
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the conveyor system.55  Therefore, particularly in view of Waldner’s own disclosure, 

it would have been well within the skill of a POSITA to install measures to keep the 

system sufficiently level to avoid belt mistracking.   

77. Mr. Anderson also asserts that wind would push a belt conveyor at the 

position of the Waldner discharge chute into a position where they are not level and 

exacerbate belt mis-tracking issues.56  The same solutions discussed above disclosed 

in Waldner and known to a POSITA would address these problems and stabilize the 

conveyor.  Moreover, to the extent that wind forces could increase the risk of belt 

mistracking, if the Dynatek system and/or conveyor belts would be heavier than 

Waldner’s discharge chute as Mr. Anderson asserts,57 then the additional weight 

would tend to make conveyor belts less susceptible to being blown into un-level 

positions by wind.  This is not dissimilar to how an empty soda can would easily 

blow off of a picnic table in the wind outside, while a full soda will remain stationary 

in the same wind.  Finally, to the extent that the belt conveyor of Dynatek has less 

surface area than the chute of Waldner, it may be less susceptible to the effects of 

wind. 

 
55  EX1004, 28:48 – 29:60. 
56  EX2004, ¶60. 
57  EX2004, ¶60 (“a conveyor belt system such as the Dynatek EconoLoader is much larger and heavier than 

comparable discharge chutes…”). 
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E. Transport Height of System 

78. Mr. Anderson asserts that attaching the Dynatek Econoloader to 

Waldner’s bucket elevator frame would have resulted in a system that was too tall 

(in the transport configuration) to be transported on highways in most states.58  His 

conclusion is based heavily on assumptions that are not necessarily true.  I disagree 

with his analysis and with his opinion that such a result would have made that 

combination not obvious to a POSITA. 

79. First, Mr. Anderson assumes in his calculations that the figure in 

Waldner that he uses for his calculations (Figure 6) is drawn to scale.  A POSITA 

would recognize that Figure 6 of Waldner is more of an idealized schematic that is 

not necessarily intended to show the relative dimensions of different components 

with any degree of precision. He also assumes that the Econoloader conveyor used 

would have the same dimensions as depicted in the images from Dynatek that he 

used.  However, Dynatek did not include dimensions in the drawings of the 

EconoLoader shown, and Dynatek specifically states that “Every DYNATEK 

EconoLoader is custom-engineered for the application.”59  In view of these 

disclosures, a POSITA would not assume the dimensions of the Dynatek 

EconoLoader that Mr. Anderson assumed in his calculations.  

 
58  EX2004, ¶61. 
59  EX1005, pgs. 2-3. 
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80. Moreover, even if Figure 6 of Waldner and the images in Dynatek show 

the dimensions that would be used in the proposed combination, a POSITA would 

have understood that the Dynatek Econoloader need not be “double-stacked”60 on 

top of the bucket elevator as Mr. Anderson assumes.  Dynatek discloses that the 

EconoLoader’s arms can be rotated with respect to each other about the outer pivot 

joint such that they are not fully aligned with each other.  According to the proposed 

combination, the inner arm of Dynatek’s EconoLoader would also be pivotally 

mounted on Waldner’s bucket elevator frame.  When Waldner’s bucket elevator 

frame is in the transport configuration, there is an open space next to the bucket 

elevator as shown below, where the articulated upper conveyor could be stored.  A 

POSITA would have looked to utilize the open space and position the 

EconoLoader’s arms take advantage of the open space.   

 
60  EX2004, ¶61. 
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81. A POSITA would have been able to position the EconoLoader’s arms 

as shown above simply using the pivoting functionality described in Dynatek that is 

already present in the EconoLoader.  As shown above, this would not increase the 

height of Waldner as the outlet port 60 is positioned above the upright conveyor 

section and the articulated upper conveyor could fit in approximately the same 

vertical space as the outlet port 60.   

82. Further, Mr. Anderson’s calculations,61 make assumptions that are 

illogical and misleading.  First, he states that the ramps are approximately square, 

and that they would need to be about 10 feet wide, making them also 10 feet tall.  

However, the ramps in figure 6 and Waldner are clearly rectangular not square, and 

 
61  Id. 

Solaris Oilfield, Ex. 1111, p. 49
Solaris Oilfield v. Masaba, IPR2024-01179



 

49 
 

measuring (as Mr. Anderson did with the EconoLoader picture), a POSITA would 

have concluded that the ramps, or the vertical side of the rectangle is only 8 feet tall 

(assuming Mr. Anderson’s proposed 10 ft width).  The results of the measurement 

in SolidWorks showing this are shown below.  

 

83. Mr. Anderson also assumes that both upper conveyor sections would 

be stacked above the tallest point on the image in figure 6, completely ignoring the 

open space to the right of the outlet port 60 where the upper conveyor would 

naturally be.  Mr. Anderson’s arrangement is depicted below.   
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84. A POSITA would have understood that this is illogical and that the 

conveyor sections should be positioned closer to the vertical conveyor frame, and 

takes up much less vertical space than Mr. Anderson proposes. This is shown below.  

 
 

85. Mr. Anderson proposed that the overall height for the modified 

Waldner system in the transport configuration would be about 10 + 5 to 6 + 1 = 16-

17 ft. However, this is using the arrangement depicted as “Mr. Anderson’s 

arrangement” in Paragraph 84.  Using the height of the ramps reflected in Waldner 

(8 ft instead of the 10 ft) and the more logical placement of the conveyor sections 

shown immediately above (adds 2.5-3 ft instead of 5-6 ft), even the arrangement 

with the conveyor sections stacked directly on top of each other would result in a 

total height of about 8 + 2.5 to 3 + 1 = 11.5 to 12.5 feet in the transport configuration.  

That height would have complied with state highway regulations in all states, and a 

POSITA would have recognized that it is readily transportable. 

86. Finally, even if using the Dynatek EconoLoader would result in a 

system that is as tall as what Mr. Anderson theorizes (unlikely), a POSITA still 
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would have deemed the alleged invention in the ‘689 Patent claims obvious.  First, 

a POSITA would have understood how to make basic adjustments to the dimensions 

of the Dynatek system to meet any limitations on the transportable height on the 

system.  These types of adjustments were and are commonplace for mechanical 

engineers designing this type of equipment, and those changes would not necessarily 

require substantially redesigning the components to make the system just a few feet 

shorter. If a POSITA would have reconfigured the bucket elevator of Waldner by 

increasing its height62 or reconfigured the discharge chute of Waldner to increase its 

diameter,63 as Mr. Anderson suggests, a POSITA certainly would have understood 

how to make these basic adjustments. 

87. Even using the height of the arrangement calculated by Mr. Anderson, 

a POSITA would not have expected that such a system would be impossible or 

prohibitively difficult to transport.  In heavy industries, it was (and still is) typical 

for equipment suppliers and operators to have to obtain permits to transport 

oversized equipment on certain roadways, and to plan transport routes that will 

accommodate the larger than standard size.  In particular, known silos that the 

Waldner system might have been  used to fill were often as tall as 80 feet,64,65 and 

so Waldner’s bucket elevator for filling them would necessarily already exceed most 

 
62  EX2004, ¶¶41 and 43. 
63  EX2004, ¶46. 
64  EX1153, pg. 3.  
65  EX1138, pg. 4. 
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state highway regulations for trailer length (53 ft) without a special permit. Since 

Waldner’s system would already require permits due to the height of its bucket 

elevator (i.e., the length in the transport configuration), a POSITA would not have 

been dissuaded from using the Dynatek conveyor simply because its height also may 

require special permits or routes. 

88. Finally, as shown above, even a combined Waldner / Dynatek system 

that exceeds the height would still fall within the scope of the ‘689 Patent claims. 

F. Differences Between ‘689 Patent Inventors Design and Waldner or 

Dynatek 

89. Mr. Anderson discusses several aspects of the design reflected in the 

‘689 Patent figures and asserts that these are substantially different from the features 

of Dynatek or Waldner, or were even “creative and unique”66 ways of arranging 

those components.  However, all of these features would have been well within the 

knowledge of a POSITA and within their level of skill to implement in Waldner, 

either alone or in combination with Dynatek. 

90. In paragraph 63 of his report, Mr. Anderson suggests that use of a slider 

bed style of belt conveyor – as opposed to a traditional roller style – would make it 

so a POSITA would not have a reasonable expectation of success.67  I disagree.  Mr. 

Anderson appears to be very familiar with slider bed style belt conveyors, and is 

 
66   EX2004, ¶63. 
67  Id. 
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easily able to point out differences.  The existence of slider bed belt conveyors and 

the differences between slider bed and roller supported conveyors would have been 

well known to a POSITA.  Slider bed style belt conveyors were commercially 

available long before the ‘689 patent as shown by the US Patent No 4,789,056 which 

issued in 1988.  The ‘056 patent teaches a frame, a slider bed and head and tail idler 

rollers. “When loads such as impact loads are placed on the conveyor belt, the slider 

bed supports the conveyor belt at the point where the material is loaded.  This action 

resists sagging and stretching of the conveyor belt and also reduces wear on the idler 

rollers.”68 In another example, Hytrol, a producer of conveyors since 1947, has an 

instructive article from 2019 explaining the pros and cons of slider bed “belted 

conveyors” in comparison to “live roller conveyors.”69 Certainly slider bed 

conveyors were known as of the priority date of the `689 patent, and the fact that the 

design of the slider bed style belt conveyor is not a part of the claims in the ‘689 

patent is also evidence that the choice to use a slider bed type of conveyor is not 

novel, but well within the ordinary skill in the art. 

91. In paragraph 64 of his report, Mr. Anderson suggests that because the 

mounting system of Waldner was not used by the inventors of the `689 patent, that 

the combination of Waldner and Dynatek Econoloader was not obvious.70  I 

 
68  EX1139, Abstract. 
69  See generally EX1140. 
70  EX2004, ¶64. 
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disagree.  Clearly, the chute of Waldner and the conveyors of Dynatek are different.  

One is angled while the other is horizontal.  Clearly, a POSITA would have 

understood that a different mounting system would be required, and would try to 

implement the slewing ring based pivot of Dynatek.  A POSITA would have known 

that the slewing ring needs to be mounted in a horizontal configuration, and that the 

bottom support for the stationary portion of the slewing ring would need to be a 

platform at least as big as the slewing ring.  A POSITA would have known how to, 

and would be motivated to use a platform for mounting the slewing ring, and would 

be able to design and implement such a platform with folding capabilities as required 

by the basic design specifications.  This is an every-day type task for a POSITA, and 

a POSITA would have had every expectation of success in implementing such a 

system.   

92. Mr. Anderson further describes that the mounting system for conveyor 

in Waldner uses a single actuator instead of the two actuators used in the `689 

patent.71  He explains that two actuators with mounting points outside of tower frame 

spread the load. I don’t disagree, but more importantly, the choice to use two 

actuators more likely had to do with accomplishing the desired motion of the upper 

conveyor.  The decision to use two actuators versus a single actuator, or moving 

mounting points outside of the tower frame, and mounting the actuators on either 

 
71  Id. 
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side of the frame are nothing more than a design choice, guided by the customer 

needs and design specifications.  They are logical, common solutions and a POSITA 

would have every expectation of success implementing them.    

93. In paragraph 65, Mr. Anderson again discusses conveyor belt 

mistracking, and states that “a POSITA reading the ‘689 Patent would recognize that 

the inventors of the ‘689 Patent went to great lengths to prevent mistracking of the 

articulated slider bed belt conveyors.”72  I disagree.  In reality, the ’689 patent does 

not say anything about “preventing mistracking” or making any of the components 

“plumb.” The patent further does not claim “preventing mistracking” or making 

components “plumb.”  If the inventors of the ‘689 Patent really did go to great 

lengths, one would expect those efforts to be protected by the claims.  Mr. Anderson 

points to three things - guy wires, outrigger arms, and stabilizer legs.   

94. While the ‘689 Patent does mention attaching guy wires, as part of the 

deployment, it does not mention the purpose and does not claim anything to do with 

guy wires.  There is no mention that the guy wires are used to make the upright 

conveyor plumb.  Guy wires provide stability and support to tall, free-standing 

structures.  While the guy wires help with strength and stress, there is no teaching to 

suggest that these are meant to prevent belt mistracking.  Further, guy wires were 

well known and common for upright structures prior to the ‘689 Patent.  

 
72  Id., ¶65. 
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95. As it pertains to outriggers and stabilizing legs, these are common 

features on mobile equipment.  Aerial lifts, cranes, fire trucks, excavators, RV’s and 

trailers can all utilize outriggers and/or stabilizer legs.  They are not new. They help 

reduce motion and help support moments or overhanging loads.  There is nothing 

unusual about the way the outriggers and stabilizer legs are implemented.  Further, 

Waldner discloses stabilizer legs as well as their purpose: “So deployed, the 

outriggers brace the trailer against movement in order to provide stability during 

setup and/or use.”73   

96. A POSITA would have had a reasonable expectation of success 

implementing known features of guy wires, outriggers and stabilizer legs according 

to known methods.   

VII. GROUND 1, CLAIM 6: “CONVEYOR SUPPORT FRAME” 

97. Mr. Anderson asserts that a POSITA would understand that the 

“conveyor support frame” of claim 6 must be “the support structure that connects 

the conveyors to the bucket elevator frame and not the support structure that is part 

of the conveyors”.74  He appears to base this on looking only at component 154 of 

Figure 8C of the ‘689 Patent.   

98. However, the relevant claim language of claim 6 reads “a conveyor 

support frame supporting the segments of the extension conveyor on the aggregate 

 
73  EX1004, 15:54-56. 
74  EX2004, ¶¶74-75. 
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elevating assembly”.  A POSITA would not necessarily parse this language the way 

that Mr. Anderson suggests.  In particular, a POSITA would have understood that 

the phrase “on the aggregate elevating assembly” may simply specify that the 

extension conveyor is located “on the aggregate elevating assembly”, not the 

location of the frame relative to the aggregate elevating assembly.  Indeed, in several 

instances, the ‘689 Patent claims recite a claim element and later restate the location 

or association of that element (e.g., see claim 1 reciting that the extension conveyor 

is articulated “with an inboard segment and an outboard segment”, and then 

subsequently reciting “the inboard segment of the extension conveyor” and “the 

outboard segment of the extension conveyor”).   

99. Moreover, the ‘689 Patent figures also show truss frames surrounding 

the conveyors, for example, in Figure 8C as highlighted below.   
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100. To the extent that the truss frames in Dynatek would not “connect the 

conveyors to the bucket elevator frame” when combined with Waldner, neither do 

these truss frames.  However, nothing in the specification indicates to a POSITA that 

those frames could not also be “conveyor support frame[s] supporting the segments 

of the extension conveyor on the aggregate elevating assembly”. 

101. Even if a POSITA would understand claim 6 to require that the 

conveyor support frame is attached to the deployable frame as PO and Mr. Anderson 

seem to suggest, the proposed combination of Dynatek with Waldner would meet 

that limitation.  In making the proposed combination, a POSITA would attach a truss 

frame around the conveyor (or Waldner’s discharge chute) like that disclosed in 

Dynatek to the bucket elevator frame of Waldner in a manner that allows the chute  
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or conveyor to move relative to the deployable frame.  Therefore, a POSITA would 

attach the proximal end of Dynatek’s truss frame to Waldner’s bucket elevator frame 

using, for example, Waldner’s brackets 252, links 256, and pins 258 or similar 

components known to a POSITA. 

VIII. GROUND 3: WALDNER IN VIEW OF DYNATEK AND AULD 

A. Cement and Aggregate 

102. Masaba argues that Auld is not analogous art because it only discusses 

a silo for storing cement.75  However, in my experience, a POSITA would have 

recognized that these components are very similar with regard to the needs for 

designing and implementing them.  Concrete is commonly composed of three 

components: cement, aggregate (sand or gravel) and water.  All three components 

are integral, and so a system used for handling concrete is necessarily used for 

handling cement.   

103. Both the concrete and hydraulic fracturing industries require the 

conveyance of aggregate, such as sand, and the equipment used is similar. Hydraulic 

fracturing boomed between 2006 and 2015.76 Concrete production has been a staple 

for over a century. Accordingly, a POSITA would have looked to the more mature 

concrete industry while building systems for handling similar materials in the 

hydraulic fracturing industry.  

 
75  PO response, pg. 59. 
76  EX1141, pg. 2. 
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104. In fact, as Mr. Anderson acknowledges, his former employer Appco is 

an example entity that transitioned from the concrete industry to the fracturing 

industry and would have been familiar with the equipment and components used 

there.  Mr. Anderson notes that “Prior to my arrival at Appco, the company’s primary 

focus was on storage and conveyance of aggregate in the quarry, cement making, 

and mining industries.”77  Mr. Anderson notes that Appco took what they knew from 

that work and applied it to systems for conveying frac sand, and the same engineers 

who had worked on systems for cement making worked on the systems for 

conveying frac sand. 78   

B. Kingpin / Fifth Wheel Connections and Gooseneck Connections 

105. Mr. Anderson asserts that a fifth wheel / kingpin connection would not 

have a more even distribution of load across the bed of the transport vehicle than a 

gooseneck connection.79  In many situations, fifth wheel and goose neck connections 

on trailers are interchangeable, but each has its own advantages and disadvantages.  

For example, 5th wheel hitches are well known to enhance stability, and generally 

offer smoother, quieter towing.  Gooseneck hitches are primarily designed to attach 

to a ball in the bed of a pickup truck.  Gooseneck hitches are less invasive, are 

typically less expensive, and take up less space in the truck bed.80   

 
77  EX2004, ¶9. 
78  EX2004, ¶9; see also EX1113, at 26:9 – 27:18. 
79  EX2004, ¶147. 
80  EX1142, pgs. 1-2. 
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106. Further, gooseneck hitches are primarily made for pickup trucks.  Fifth 

wheel hitches can be made for pickup trucks but heavier duty fifth wheels are also 

made for semi-trucks. Goosenecks and fifth wheels made for pickup trucks generally 

have capacities of up to 30,000 lbs.81  Fifth wheels for semi-trucks can support up to 

or more than 55,000 lbs of vertical weight and can pull weights as high as 150,000 

lbs.82  Determining the correct hitch for the weight of the conveyor or trailer to be 

attached is well within the abilities of a POSITA, and a POSITA would understand 

that for towing something over 30,000 lbs, a semi-trailer fifth wheel would be the 

most appropriate solution.  

C. Placement of Kingpin in Waldner 

107. Mr. Anderson asserts that mounting a hitch coupler or kingpin to 

Waldner’s bucket elevator 50 would cause problems because the bucket elevator 50 

is off-center relative to the wheels 28 as shown in Figure 7.83 I disagree with this 

view. 

108. As an initial matter, Mr. Anderson’s opinions seem to rely on Figure 7 

of Waldner and the placement of the kingpin on the bucket elevator in that particular 

embodiment. However, Waldner discloses several embodiments of the disclosed 

system that differ from the embodiment in Figure 7, all of which would be relevant 

 
81  Id. 
82  EX1143, pg. 2. 
83  EX2004, ¶150-151. 
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to the proposed combination of Waldner with Auld.  For example, Figure 15 of 

Waldner shows another embodiment in which the bucket elevator is configured 

differently and includes a frame surrounding it. And in each embodiment the bucket 

elevator would be positioned somewhat differently.  This would teach a POSITA 

that Waldner’s bucket elevator and/or its frame could be reconfigured and/or 

repositioned to allow the kingpin to be mounted in a workable location.   

109. If a POSITA would have reconfigured the bucket elevator of Waldner 

by increasing its height84 or reconfigured the discharge chute of Waldner to increase 

its diameter,85 as Mr. Anderson suggests, a POSITA would have been able to adjust 

the position of the bucket elevator to be centered on the trailer. 

110. As an example of such an arrangement, Sleeman shows that the vertical 

elevating assembly 24 includes bucket elevators 34 surrounded by a frame 26 that is 

pivotally connected to a base frame 12.  As shown, for example, in Figures 3 & 15 

(in the operational position) and Figure 2 (in the collapsed transport position), frame 

26 is centered on frame 12.  And Sleeman discloses that base frame 12 can be used 

as a trailer frame for readily transporting the entire system.86  This disclosure further 

confirms that a POSITA would have understood that Waldner’s bucket elevator 

 
84  EX2004, ¶¶41 and 43. 
85  EX2004, ¶46. 
86  EX1006, 15:35-38, 38:3-12. 
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and/or its frame could be positioned to be centered relative to Waldner’s trailer 

frame. 

111. Indeed, claims 12 and 25 of the ‘689 Patent recite that the kingpin is 

mounted on the deployable frame, not the bucket elevator, and so the kingpin need 

not be mounted on the bucket elevator to read on those claims.  As stated in 

EX1003,87 the teaching of Auld of a king pin mounted at the free / upper end of a 

vertically oriented structure was applied to the structures shown in Waldner, which 

include the vertical bucket elevator shown in all of the embodiments as well as the 

bucket elevator frames shown in Figures 11 and 15.  Therefore, even if a POSITA 

was unable to center Waldner’s bucket elevator itself on the trailer frame, a POSITA 

could reposition or resize (widen) the frame surrounding the bucket elevator such 

that the frame would be centered on the trailer frame.  Even with this modification, 

the system would still achieve the same advantage discussed in EX1003 of reducing 

the total length of Waldner’s trailer. Further, prior to the ‘689 Patent, there were 

numerous examples of systems in which a portable stacker/conveyor was attached 

via a fifth wheel/king pin mount.88 A POSITA would have known how to modify 

the system of Waldner to accommodate this type of coupling. 

 
87  EX1003, ¶320. 
88  EX1144, FIG. 3; EX1145, FIG. 14; and EX1146, FIG. 1. 
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112. Indeed, a POSITA would have understood that it was known and 

common to attach a trailering coupler like a 5th wheel hitch, goose neck hitch, pintle 

hitch, or ball hitch directly to the conveyor.  Several examples are shown below.   

113. U.S. Patent 4,135,614 is titled Portable Radial Stacker and discloses 

that “FIG. 3 shows the stacker of FIG. 4 in one travelling position and affixed to the 

fifth wheel pin 46 of the truck 48”89 Figure 3 of the ’614 patent is shown below.  

 

114. Similarly, U.S. Patent 8,684,161 is titled Portable Low Profile Drive-

Over Truck Dump Conveyor System and discloses a towable conveyor that allows 

belly dumps and end dumps to empty their loads onto the conveyor system.90  The 

patent further discloses “Conveyor system 10 is generally comprised of a 

longitudinally extending frame 12 configured at first end 14 for connection to a 

towing vehicle and configured at second end 16 with a wheeled axle system 18 

which allows conveyor system 10 to be easily transported on a roadway to a desired 

work site.”91 Figure 1 of the ‘161 patent is shown below. 

 
89  EX1144, 5:56-58. 
90  EX1147, 2:46-55. 
91  Id., 2:28-33. 
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115. In another example, U.S. Patent 10,414,599 titled Tracked Radial 

Stacker with Wheels teaches a that “Pivot point 32 is typically designed to be readily 

replaced with a fifth wheel king pin mount 33 (see FIG. 14) to be mounted to a 

tractor for transport to another site.”92 Figure 14 of the ‘599 patent is shown below.  

 

 
92  EX1145, 5:66-6:2. 
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116. U.S. patent 10,556,752 similarly discloses a fifth wheel hitch connected 

to a conveyor frame.  “A tracked stacker is identified generally at 10 in the figures.  

FIG. 1 shows stacker 10 ready to be transported down a roadway with tracks 12 

elevated and with the stacker being supported on a wheeled bogey indicated 

generally at 14.  Stacker 10 is supported on the rear end by a fifth wheel connection 

16 to a tractor 18.  Stacker 10 includes a conveyor generally indicated at 20.”93 

Figure 1 of the ‘752 patent is shown below.  

 
117. In yet another example of what was known in the art, U.S. Patent 

Application 2007/0029170 titled Rolling Conveyor Support teaches “a stackable 

conveyor system 10 which may be fitted with an axle/wheel assembly 12 for 

transportation by a truck.”94 Figure 1, below, clearly shows a fifth wheel connection 

mounted to the conveyor frame. 

 
93  EX1146, 5:39-45. 
94  EX1148, ¶14. 

Solaris Oilfield, Ex. 1111, p. 67
Solaris Oilfield v. Masaba, IPR2024-01179



 

67 
 

 
118. Further, frameless trailers, such as those shown above where the 

conveyor frame provides the structural support for transportation, are common in 

many industries and have been well-known for many years. This has been done with 

many types of trailers including end dump trailers, pneumatic trailers, liquid tank 

trailers, and the like.  A POSITA would have recognized that the placement of the 

hitch mechanism for a frameless trailer could provide the benefit of a reduction in 

the overall length of the trailer,95 as well as reducing the overall weight.  Examples 

of frameless trailers available before the priority date of the ‘689 patent are shown 

below. 

 
95  EX1003, ¶320. 
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96 

97 

 

 

IX. DECLARATION 

119. I hereby declare that all the statements made in this Declaration are of 

my own knowledge and true; that all statements made on information and belief are 

 
96  https://www.youtube.com/watch?v=45d5MOldlm0. 
97  EX1149, FIG. 17. 
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believed to be true; and further that these statements were made with the knowledge 

that willful false statements and the like so made are punishable by fine or 

imprisonment, or both, under 18 U.S.C. § 1001 and that such willful false statements 

may jeopardize the validity of the application or any patent issued thereon. 

 

Executed in Meridian, Idaho on July ___, 2025. 

  

  

David Smith 
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APPENDIX A 

 

  

Solaris Oilfield, Ex. 1111, p. 71
Solaris Oilfield v. Masaba, IPR2024-01179



 

71 
 

 
  

Solaris Oilfield, Ex. 1111, p. 72
Solaris Oilfield v. Masaba, IPR2024-01179



 

72 
 

 
  

Solaris Oilfield, Ex. 1111, p. 73
Solaris Oilfield v. Masaba, IPR2024-01179



 

73 
 

 
  

Solaris Oilfield, Ex. 1111, p. 74
Solaris Oilfield v. Masaba, IPR2024-01179



 

74 
 

 
  

Solaris Oilfield, Ex. 1111, p. 75
Solaris Oilfield v. Masaba, IPR2024-01179



 

75 
 

 
  

Solaris Oilfield, Ex. 1111, p. 76
Solaris Oilfield v. Masaba, IPR2024-01179



 

76 
 

 

Solaris Oilfield, Ex. 1111, p. 77
Solaris Oilfield v. Masaba, IPR2024-01179




