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DECLARATION OF WILLIAM J. ENDRES 

 

I, William J. Endres, Ph.D., declare as follows: 

1. I am an Associate Professor of Mechanical Engineering, holding a Richard and 

Elizabeth Henes Endowed Professorship, at Michigan Technology University, in Houghton, 

Michigan and have held this position for over 21 years. Before that, I was an Assistant Professor 

in the Mechanical Engineering Department at the University of Michigan in Ann Arbor, Michigan. 

I attach my CV at Exhibit 2038 to this declaration. 

2. As can be seen from my CV, I have been deeply immersed in cutting tool 

technology for over 34 years, since my graduate research in cutting mechanics, machining 

dynamics, and mechanistic process modeling techniques from 1988 to 1992 at the University of 

Illinois at Urbana-Champaign, Illinois. 

3. I am the founder and president of Endres Machining Innovations, LLC, of 

Houghton, Michigan, which designs and consults on advanced cutting tools of various types, 

https://endresmachining.com/about-us/. In that capacity I have led, many times as the creative 

impetus, multiple highly innovative (i.e., beyond ordinary skill in the art) cutting-tool development 

and commercialization projects with both commercial and government funding (for example, some 

results of which that are publicly disclosable can be seen at https://revocut.com/,  

https://www.youtube.com/channel/UCQaG6ntd7ZBO4ILKunwNA_w, and as a contracted R&D 

source for Rotary Technologies Corp. at https://www.rotarytech.com/). Approximately 25 years 

ago, I was hired by Vermont American Corp. (https://vermontamerican.com/) to prepare and 

deliver a short course on designing twist drills, some of the content from which is the basis for a 

chapter in my book entitled Machining Processes: Model-based Planning and Diagnostics 

(self/company-published).   

4. I hold roughly nine patents, most of which are specifically directed to cutting tools. 

 

I. The Grounds Viking Asserts to Invalidate the ’583 Patent Are Flawed 

 

A. The Wang ’900 Application Is Not Prior Art Because It Was Filed 

After the Priority Date for Each of the Challenged Patent Claims 
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dimensional curve traced by a point moving round and simultaneously advancing along a … 

cone.” The Shorter Oxford Dictionary, Oxford University Press, 2007. The ‘583 Patent describes 

the spiral flute formation on the cone portion, describing that “at the cone portion 11, the cone 

surface intersects with the sidewalls of the spiral flute IV to form a plurality of first spiral lines 

131” (Ex. 1001, the ‘583 Patent, col. 5:9-11). Further, “[a]n intersection of the first step surface 

141 and the front flute sidewall of the spiral flute IV is a major cutting edge 143”. (Ex. 1006, col. 

5:18-22). “The composite cutting blade groups conically and spirally extend along the rake face 

133 of the spiral flute IV towards the shank (shank portion 2) and terminate at the maximum 

outer diameter of the twist drill 100.” (Id., col. 6:10-13). 

50. Without sufficient analysis, Petitioner argued that “Bannister shows a major 

cutting edges defined by the intersection of a step surface and the sidewall of the spiral flute.” In 

his report, Dr. Schmid opined that “[s]imply viewing Bannister Figure 2 and observing the 

intersection of the sidewall of the flute and the conical first step surface is sufficient to show that 

this element is present.” (Ex. 1004, ¶ 209). And “[s]imply viewing Bannister Figure 2 and 

observing the intersection of the sidewall of the flute and the cylindrical second step surface is 

sufficient to show that this element is present. (Id., at ¶ 212). Dr. Schmid goes on to argue the 

presence generally of cutting edges. 

51. Below are photographs of the ¾” Matco Tools Hyper-Step Part No. DBHS48 

(within the scope of at least claims 1 and 8 of the ‘583 Patent) showing the uninterrupted 

curvature of the major cutting edges and the minor cutting edges along a spiral line of the flute 

due to being, in-part, defined by the sidewall of the spiral flute (where the sidewall must also be 

spiral). Although the major cutting edge and the minor cutting edge being curved rather than 

straight is not explicitly recited in the claims, the curved major and minor cutting edges are 

necessarily present when the claim limitations are met. This analysis is not meant to introduce 

new words into the claims, but rather is a tool to analyze whether Bannister discloses the 

limitations of Claims 1 and 8 (and their respective dependent claims). 
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II. There is a Nexus Between the Secondary Considerations and the Patent Claims 

 

A. The Matco Hyper-Step, Astro ONYX TurboStep, Viking Vortex 

Point, Steel Vision Stepped Tip, and VIM HSSC29 Drill Bits Embody 

The Claims Of The ‘583 Patent 

 

121. I have reviewed Paragraphs 7-9 of the Declaration of David Fisher concerning the 

Easy-Boost drill bits manufactured by Tsteigen and sold in the United States by Matco (under 

the Hyper-Step private label) and by Astro (under the ONYX TurboStep private label).  

122. I understand that there are eight variations of the Easy-Boost drill bits sold in the 

United States: (1) Matco Hyper-Step High-Speed Steel; (2) Matco Hyper-Step High-Speed Steel, 

Reduced Shank; (3) Matco Hyper-Step High-Speed Steel Large Sizes; (4) Matco Hyper-Step 

High-Speed Steel Extra-Large Sizes; (5) Matco Hyper-Step Cobalt; (6) Matco Hyper-Step 

Cobalt, Reduced Shank; (7) Matco Hyper-Step Cobalt, Reduced Shank, Stubby; and (8) Astro 

ONYX TurboStep (collectively, the “Easy-Boost drill bits”) 

123. I further understand that Patent Owner contends that all but the smallest six sizes 

of these Easy-Boost drill bits practice the claims of the ‘583 Patent. That is, the six smallest sizes 

of the drill bits contain a top blade and only one composite cutting blade group or none. But, 

Patent Owner correctly contends that the remaining drill bit sizes, those from 5/32” to ½” (by 
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arguably more than 150 years old, in my opinion, strongly supports the non-obviousness of their 

combination of stepped features and twist-drill features as described in the Wang ’900 

application and the ’583 Patent. 

 

I declare under penalty of perjury that the foregoing is true and correct.  
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	1. I am an Associate Professor of Mechanical Engineering, holding a Richard and Elizabeth Henes Endowed Professorship, at Michigan Technology University, in Houghton, Michigan and have held this position for over 21 years. Before that, I was an Assist...
	2. As can be seen from my CV, I have been deeply immersed in cutting tool technology for over 34 years, since my graduate research in cutting mechanics, machining dynamics, and mechanistic process modeling techniques from 1988 to 1992 at the Universit...
	3. I am the founder and president of Endres Machining Innovations, LLC, of Houghton, Michigan, which designs and consults on advanced cutting tools of various types, https://endresmachining.com/about-us/. In that capacity I have led, many times as the...
	4. I hold roughly nine patents, most of which are specifically directed to cutting tools.
	I. The Grounds Viking Asserts to Invalidate the ’583 Patent Are Flawed
	A. The Wang ’900 Application Is Not Prior Art Because It Was Filed After the Priority Date for Each of the Challenged Patent Claims
	5. For its Ground 1 in its first Petition, Viking argues that the ‘583 Patent is invalid based on U.S. Patent Application No. 15/847,900 (“the Wang ’900” or “the ’900 Application,” Ex. 1009) in combination with U.S. Patent No. 8,029,215 (“Gentry”) and...
	6. I understand that, in order to be entitled to the priority date of an earlier-filed application, the specification of the earlier-filed application must contain a written description of the invention and the manner and process of making and using i...
	7. In my opinion, the Wang Priority Applications both provide sufficient written description support for each recited element of the challenged claims of the ‘583 Patent.
	8. Viking argues that the Wang Priority Applications do not provide support for the claim limitation “a plurality of composite cutting blade groups formed sequentially and spirally on a cone portion exterior from a front end of the cone portion to a r...
	9. Viking construes this “spirally” limitation in this context to mean that the cutting blades are not perpendicular to the drill bit’s rotational axis, but rather have a “slant” creating axial relief behind the cutting edges.
	10. I agree with Viking’s construction of the term “spirally” in this context, and it is my opinion, for the reasons stated below, that a POSA would interpret the Wang Priority Applications as disclosing that the stepped surfaces could or should exhib...
	11. First, providing an axial relief to the drill bit behind the cutting edges is well-known in the industry. Indeed, axial relief is so ubiquitous and such a conventional element that a POSA would readily infer it or assume it with or without an illu...
	12. Moreover, it is my opinion that a POSA would interpret the Wang Priority Applications as providing sufficient written description support for axial relief and this “spirally” limitation. In particular, both the ’767 PCT Application and the ’900 Ap...
	“The flutes in the present invention may be curved flutes adapted to the curvature of the rear surface, or the connecting line of the flutes is of a spiral structure.”
	(Ex. 1019, p. 4:20-21, which Viking renumbered the page as p. 5).
	“The flutes of the present disclosure may be arc-shaped flutes adapted to a radian of the flank surface, or the connecting lines of the flutes form a spiral structure[.]”
	(Ex. 1009, p. 2,  [0035], which Viking renumbered the page as p. 16).
	13. The “flutes” in the Wang Priority Applications are what we would now call parallel grooves. It is understandable that Mr. Wang or his patent attorney would not know what to call them -- these grooves had never ever been formed before on the cone p...
	14. In any event, these flutes 4 are described and illustrated in the Wang Priority Applications as “a plurality of flutes 4 arranged in parallel and spaced apart from each other are provided symmetrically along a [conical] surface 3 of the cutting po...
	(Ex. 1019, p. 3:24-25, which Viking renumbered the page as p. 4).
	15. As shown in Figure 5, the plurality of flutes 4 are parallel and adjacent to one another. Below is a copy of the cone portion of the same Figure 5 (essentially) of the ‘900 Application, which I have enlarged and have highlighted the flutes 4 in al...
	16. Since each flute 4 is parallel and touching the adjacent flutes 4, each shares an edge -- a line -- that connects them, literally “connecting lines of the flutes 4”:
	“The flutes of the present disclosure may be arc-shaped flutes adapted to a radian of the flank surface, or the connecting lines of the flutes form a spiral structure[.]”
	(Ex. 1009, p. 2,  [0035], which Viking renumbered the page as p. 16).
	17. A POSA would understand the phrase, “the connecting lines of the flutes” to mean the lines that connect the flutes. Again, each flute 4 is a curved triangular prism cutout from the cone’s surface. Each successive curved triangular prism cutout has...
	18. Below is a blown up view of just the cone portion end of the drill bit of Figure 5 of the ‘900 Application, in which I have highlighted the “plurality of flutes 4 arranged in parallel and spaced apart from each other” in blue and yellow, with the ...
	19. These are the only structures that the “connecting lines of the flutes” could plausibly refer to in this context.
	20. Notice that the first part of the sentence, “The flutes of the present disclosure may be arc-shaped flutes adapted to a radian of the flank surface” means that the flutes (grooves) could be an arc directly around the cone, i.e., with very little a...
	21. A POSA would interpret the corresponding paragraph of the ‘900 Application in the same manner, too.
	“The flutes of the present disclosure may be arc-shaped flutes adapted to a radian of the flank surface, or the connecting lines of the flutes form a spiral structure[.]”
	22. I note that Viking argues only that a POSA could potentially interpret the “connecting lines of the flutes” to refer to different structures of the Wang Priority Applications, other than the composite cutting blade groups being slanted. Viking app...
	23. In my opinion, Viking’s alternative interpretations of this language are non-sensical in context.
	24. For Viking’s first offered interpretation, Viking and its expert argue that “connecting lines of the flutes” could be the lines along the leading edges of the cutting blade groups. Under this interpretation, Viking would interpret “connecting line...
	25. As can be readily seen, however, the cutting tip of a composite cutting blade group is a point, not a line. A POSA would have no reason to interpret “connecting line” to refer to a point.
	26. Moreover, there is only one connecting line for any two adjacent flutes 4. It is not at the ends of the grooves. At the ends of the grooves, where they intersect the large spiral chip-evacuation feature, the two adjacent grooves connect only at a ...
	27. The context of these disclosures also supports this interpretation. Mr. Wang or his patent attorney twice described this spiral shape that the flutes 4 can make, once in their Summary of the Invention, paragraph [0010] , and again in their Detaile...
	28. The connecting line (singular in the ’767 PCT Application) of the flutes cannot be the same connecting line as the connecting lines (plural) of the first and second cutting blades because, in each instance, the drafter of the ’767 PCT Application ...
	29. In other words, these two separate sets of connecting lines are defined differently. The connecting lines described in paragraphs 10 and 35 are connecting lines of the flutes 4, whereas the connecting lines described in paragraphs 6 and 31 are con...
	30. Furthermore, the two sets of connecting lines are described as being shaped differently. The connecting line described in paragraphs 10 and 35 forms either a circular or spiral structure, whereas the connecting lines described in paragraphs 6 and ...
	31. As a result, it would be evident to a POSA that there are two different set of connecting lines that arise from different landmark features and that have different geometrical shapes. A POSA simply would not interpret paragraphs 6 and 31, on the o...
	32. Moreover, the large helical/spiral chip-evacuating flute is always helical/spiral in all of the drawings and in most twist drills, in fact being the foundational driver of the term “twist” drill. There would be no need to express that the ends of ...
	33. Mr. Wang and his patent attorney were describing a spiral structure that flutes 4 can form, namely, one that creates axial relief.
	34. During prosecution in the U.S., Mr. Wang’s patent attorneys recited, “The drill bit of claim 1, wherein the connecting lines of the flutes form a spiral structure” as a claim 5 (Ex. 1018 at p.9), and the patent examiner rejected this claim citing ...
	(Ex. 1015, Shibata, p. 5).
	35. Fig. 3 is a cross-section taken from the red horizontal line 3-3 in Fig. 1. From these two Figures, it is undeniable that feature 17 is not an actual line of Shibata’s invention; it is created by the intersection of a section plane with the solid ...
	36. More importantly, though, flutes 8 in Shibata’s Fig. 3 are nothing like the flutes 4 of the ’900 Application. Flutes 8 in Shibata are the large chip-evacuating flutes; they are not the plurality of parallel grooves or notches that form the steps o...
	37. On the other hand, in its Petition, Viking admitted that one of the ways a POSA would interpret the above-mentioned sentences that described that the flutes 4 could form a “spiral structure” is for the connecting line of the flutes to reflect a ra...
	38. Thus, it is my opinion that the ’900 Application provides written description support for the limitation “a plurality of composite cutting blade groups formed sequentially and spirally on a cone portion exterior from a front end of the cone portio...
	39. Therefore, a POSA would understand that Mr. Wang possessed what is claimed by the challenged claims of the ‘583 Patent at least as of the filing date of the ’900 Application, and thus, the ’900 Application is not prior art for any of the challenge...
	40. Submitted with this Declaration as Ex. 2073 is a “priority” patent claims chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the specifications of the ‘900 Application and the ‘767 Application.
	B. Viking’s Grounds Based on Bannister in View of Zhou and/or Welty and/or Korb Are Erroneous
	41. Bannister discloses a pilot point drill bit with an additional normal-ground surface and a beveled outer shoulder 24 on the cutting blade. (Ex. 1006, Fig. 2). It explains that this additional beveled outer shoulder is included to produce long chip...
	42. Importantly, Bannister discloses that the intermediate major cutting edge 22 is “preferably” normal (perpendicular) to the axis, not non-normal as is the case when the chip evacuation flute intersects a conical surface (141 in the ‘583 Patent). (E...
	43. The only element for which Viking introduces Zhou and Welty is the purported concept that the intermediate cutting edges 22 and 23 could be conical. Thus, even if a POSA combined Bannister with Zhou and Welty (which they would not do), they would ...
	44. Specifically, a POSA would not consider Wang’s ’583 Patent claims obvious in light of Bannister. Bannister fails to disclose, among other limitations recited in Claim 1, a conical first step surface, a major cutting edge, a minor cutting edge, or ...
	45. There is no major cutting edge as recited in Claim 1 because the first step surfaces are normal, not conical, and because the flute is not spiral where it intersects the first step surfaces, but is rather straight as can be seen in Fig. 3 (reprodu...
	46. For these same reasons, Bannister does not disclose any minor cutting edge as recited in Claim 1 since, where the flute intersects the second step surface, the flute surface is straight, not spiral. Since Bannister does not disclose a major cuttin...
	47. Additionally, each composite cutting blade group is not configured to crush cutting chips into finer chips. In particular, the beveled cutting edges, according to Bannister, are intentional. They are designed specifically to form long chips that a...
	48. The beveled cutting edge has a single job as described by Bannister, which is to produce long spiral chips that carry the short chips. If the shorter chips are crushed to finer chips as claimed, then the long chips could have difficulty carrying t...
	49. Claims 1 and 8, by contrast, recite “a spiral flute … extending from a front end of the cone portion and at least partway up the cylinder portion, the spiral flute having a sidewall”. In the context of the present specification, the term “spiral” ...
	50. Without sufficient analysis, Petitioner argued that “Bannister shows a major cutting edges defined by the intersection of a step surface and the sidewall of the spiral flute.” In his report, Dr. Schmid opined that “[s]imply viewing Bannister Figur...
	51. Below are photographs of the ¾” Matco Tools Hyper-Step Part No. DBHS48 (within the scope of at least claims 1 and 8 of the ‘583 Patent) showing the uninterrupted curvature of the major cutting edges and the minor cutting edges along a spiral line ...

	II. There is a Nexus Between the Secondary Considerations and the Patent Claims
	A. The Matco Hyper-Step, Astro ONYX TurboStep, Viking Vortex Point, Steel Vision Stepped Tip, and VIM HSSC29 Drill Bits Embody The Claims Of The ‘583 Patent
	121. I have reviewed Paragraphs 7-9 of the Declaration of David Fisher concerning the Easy-Boost drill bits manufactured by Tsteigen and sold in the United States by Matco (under the Hyper-Step private label) and by Astro (under the ONYX TurboStep pri...
	122. I understand that there are eight variations of the Easy-Boost drill bits sold in the United States: (1) Matco Hyper-Step High-Speed Steel; (2) Matco Hyper-Step High-Speed Steel, Reduced Shank; (3) Matco Hyper-Step High-Speed Steel Large Sizes; (...
	123. I further understand that Patent Owner contends that all but the smallest six sizes of these Easy-Boost drill bits practice the claims of the ‘583 Patent. That is, the six smallest sizes of the drill bits contain a top blade and only one composit...
	1. Wang’s Evidence of Nexus Patent Claims Charts
	124. I closely inspected and analyzed the “Nexus” patent claim charts submitted with this Declaration, and agree with their conclusions. These charts compare the asserted claims of the ‘583 Patent with the Easy-Boost product embodiments. For each vari...
	125. Based on my close analyses, it is my opinion that each of the Easy-Boost drill bits from size 5/32” and up embodies each of the asserted claims of the ‘583 Patent.
	126. Namely, submitted with this Declaration as Ex. 2074 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 5/32” Matco Hyper-Step High-Speed Steel drill bit.
	127. Submitted with this Declaration as Ex. 2075 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1/2” Matco Hyper-Step High-Speed Steel drill bit.
	128. Submitted with this Declaration as Ex. 2076 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 5/32” Matco Hyper-Step High-Speed Steel, reduced shank drill bit.
	129. Submitted with this Declaration as Ex. 2077 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1/2” Matco Hyper-Step High-Speed Steel, reduced shank drill bit.
	130. Submitted with this Declaration as Ex. 2081 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1” Matco Hyper-Step drill bit.
	131. Submitted with this Declaration as Ex. 2082 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 5/32” Matco Hyper-Step Cobalt drill bit.
	132. Submitted with this Declaration as Ex. 2083 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 3/8” Matco Hyper-Step Cobalt drill bit.
	133. Submitted with this Declaration as Ex. 2086 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 5/32” Matco Hyper-Step Cobalt, reduced shank, stubby drill bit. I understand that the MATDB...
	134. Submitted with this Declaration as Ex. 2087 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1/2” Matco Hyper-Step Cobalt, reduced shank, stubby drill bit. I understand that the MATDB2...
	135. Submitted with this Declaration as Ex. 2088 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 5/32” Astro ONYX TurboStep drill bit.
	136. Submitted with this Declaration as Ex. 2089 is a nexus patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1/2” Astro ONYX TurboStep drill bit.
	2. Wang’s Evidence of Infringement by Viking Patent Claims Charts
	137. I also inspected and evaluated “infringement” patent claim charts comparing the Viking’s accused Type 250-VT and Type 280-VT Vortex Point drill bits to the claims of the ‘583 Patent.
	138. Submitted with this Declaration as Ex. 2090 is an infringement patent claim chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1/2” Viking Type 250-VT Vortex Point drill bit. Based on my analysis of the Matco H...
	139. I have reviewed the Deposition of Scott Roussin and understand that Viking’s Type 250-VT drill bits are identical to Norseman Drill & Tool’s Type 175-VT Vortex Point drill bits. I also understand that Viking’s Type 280-VT drill bits are identical...
	140. I understand that Viking manufactures the Vortex Point drill bits and sells them to at least the following distributors under the following private labels: (1) Kimball Midwest Ultra Step drill bits; (2) KnKut Step Point drill bits; (3) Winzer Cyc...
	141. Based on the foregoing analysis, it is my opinion that the Vortex Point drill bits (sizes 5/32” and up) embody the claims of the ‘583 Patent.
	3. Wang’s Evidence of More Infringement Patent Claims Charts
	142. I also analyzed the Steel Vision Stepped Tip drill bit and the VIM HSSC29 drill bits and the “third-party copying” patent claims charts.
	143. Submitted with this Declaration as Ex. 2094 is a “third-party copying” patent claims chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 11/64” Steel Vision Stepped Tip drill bit. This is the smallest Steel Visi...
	144. Submitted with this Declaration as Ex. 2095 is a “third-party copying” patent claims chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1/2” Steel Vision Stepped Tip drill bit. All intervening sizes of the Stee...
	145. Based on the foregoing, it is my opinion that the Steel Vision Stepped Tip drill bits from 11/64” to ½” (by increments of 1/64”) embody the claims of the ‘583 Patent.
	146. Submitted with this Declaration as Ex. 2096 is a “third-party copying” patent claims chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 11/64” VIM HSSC29 drill bit. This is the smallest VIM HSSC29 drill bit tha...
	147. Submitted with this Declaration as Ex. 2097 is a “third-party copying” patent claims chart that I closely evaluated and agree with, comparing the ‘583 Patent claims to the 1/2” VIM HSSC29 drill bit. All intervening sizes of the VIM HSSC29 drill b...
	148. Based on the foregoing, it is my opinion that the VIM HSSC29 drill bits from 11/64” to ½” (by increments of 1/64”) embody the claims of the ‘583 Patent.
	B. The Matco Hyper-Step, Astro ONYX TurboStep, Viking Vortex Point, Steel Vision Stepped Tip, and VIM HSSC29 Drill Bits Are Co-Extensive With The Claims Of The ‘583 Patent

	149. The asserted claims of the ‘583 Patent are coextensive with the entire twist drill bit. Each of the foregoing drill bits discussed above practices the asserted patent claims with the entire drill bit. There are no significant features of the fore...
	150. In my opinion, other than drill bit size and the color of the index/box containing the drill bits, there are no significant unclaimed features in the (1) Matco Hyper-Step High-Speed Steel (MATDB13HS, MATDB21HS, MATDB21HSG, MATDB29HS, MATDB29HSG);...
	151. In my opinion, other than drill bit size, there are no significant unclaimed features in the Viking Drill & Tool Vortex Point drill bits; the Steel Vision Stepped Tip drill bits; or the VIM HSSC29 drill bits.
	152. In my opinion, drill bit size is also an insignificant feature in connection with both the claimed invention and the function of the foregoing drill bits. Persons of ordinary skill in the art (“POSA”) would understand that drill bits very commonl...
	153. In my opinion, the color of the index/box containing the drill bits and the private label branding of the drill bits are likewise insignificant features. Such features have nothing to do with the performance or functioning of the drill bits.
	154. The Matco Hyper-Step High-Speed Steel, Astro ONYX TurboStep, Viking Type 250-VT and Type 175-VT, Steel Vision Stepped Tip, and VIM HSSC29 drill bits are drill bits that come in the standard 29 incremental sizes.
	155. The Matco Hyper-Step Large and Extra-Large and Viking Type 280-VT and Type 130-VT drill bits are simply drill bits that come in the eight standard silver and deming sizes.
	156. Matco sells variations of the Easy-Boost drill bits that include additional unclaimed features: (1) MATDB29HSR and MATDB29HSRG have a reduced shank; (2) MATDB21HSM are cobalt; (3) MATDB29HSRM are cobalt with a reduced shank; (4) MATDB29HSRMS are ...
	157. In my opinion, the size of the drill bit shank (standard or reduced) is likewise an insignificant feature. A POSA would understand that the size of the drill bit shank is a standard variation on drill bits in the industry, commonly needed so as t...
	158. In my opinion, the length of the drill bit (jobber, mechanics, or stubby) is also an insignificant feature. A POSA would understand that drill bits typically come in different standard lengths, depending on the field of application. It does not s...
	159. In my opinion, the material of the drill bit (steel or cobalt) is also an insignificant feature. Although drill bit material does have an impact on functionality, that impact relates to the cutting-edge temperature the tool material can withstand...
	160. The cobalt drill bits do, however, have a shorter cone portion at the tip compared to the high-speed steel version of the same final diameter. This shorter cone portion also results in a measurably larger apex angle of the cone portion. This is w...
	161. Thus, in my opinion, each of the Easy-Boost drill bits, the Vortex Point drill bits, the Steel Vision Stepped Tip drill bits, and the VIM HSSC29 drill bits embody the claims of the ‘583 Patent and are coextensive with them. Each of the embodying ...
	C. Merits of the Claimed Invention / Unexpected Results

	162. Hongjia Wang’s innovation claimed by the ‘583 Patent is his combination of a twist drill but with a modified tip geometry in which the cone portion comprises a plurality of ridges or steps that, in combination with the helical/spiral flute, compr...
	163. The ’583 Patent describes a novel twist drill bit that offers (1) easier drilling due to the fact that it disperses the cutting force across a plurality of cutting edges thereby requiring a smaller overall drilling force than in conventional twis...
	164. This configuration thus leads to (1) a faster penetration rate and thus reduced time to produce a given hole; (2) improved durability due to better distribution of the thermal load (heat) and mechanical load (force) generated at the cutting edge ...
	D. Direct Evidence of Copying

	165. In my opinion, there is significant direct evidence of a nexus between the asserted patent claims and copying of the claimed invention when Viking and Kimball Midwest expressly copied Matco’s Hyper-Step drill bits.
	166. I reviewed the emails between Viking and Kimball Midwest that were produced during discovery in the litigation and which are submitted with the Declaration of Kelly Cunningham as Exs. 2055, 2056, 2057, 2059, 2060, and 2061.
	167. It appears that Kimball Midwest was initially intrigued by the unique and never-before-seen combination of a twist drill with the tip geometry similar to a step drill that is claimed by the ‘583 Patent. In Ex. 2055, the Kimball Midwest employee n...
	168. Based on initial testing documents produced by Kimball Midwest, it appears that Kimball and Viking decided to copy the Hyper-Step drill bits precisely because of the benefits claimed by the ‘583 Patent. Ex. 2059 is particularly telling.
	169. Ex. 2059 notes that “Initial impressions from first metric samples are that drill bits cut quicker than anything we’ve seen to this point.” It goes on to state:
	170. This testing document is describing exactly the features that are claimed by the ‘583 Patent and the benefits of said features (i.e., faster cutting speeds, (actually, more correctly referred to as penetration rate) and less material being remove...
	171. Similarly, the testing document expresses that “by spreading the task of cutting a hole over multiple cutting edges/steps, the boost tip appears to slow down the process of dulling. By making the hole larger in increments, the bit is effectively ...
	172. The document concludes: “In our experience, an unrivaled cutting rate for the quality of the cut. . . . Very high durability in edge retention and fracture resistance which is important for hand drill users who cannot always maintain a perfect 90...
	173. The evidence indicates that Kimball persuaded Viking to copy the practicing Easy-Boost products due to the success of their initial testing. In Ex. 2056, Kimball notes that “[i]nitial testing went extremely well. And in Ex. 2057, Kimball notes th...
	174. It is my opinion that it is the novel tip configuration described and recited in the asserted claims of the ’583 Patent.
	E. Evidence of Industry Praise

	175. In my opinion, there is a nexus between the industry praise for the Easy-Boost drill bits and the merits of the claimed invention.
	176. Most notably, Kimball Midwest and Viking’s internal documents, described in the section above, expressly refer to the unique tip geometry claimed by the ‘583 patent and the key benefits of the patented invention, i.e., (1) a faster penetration ra...
	177. I have also reviewed the examples of industry praise submitted with David Fisher’s declaration. In my opinion, there is a nexus between the praise for the Hyper-Step drill bits and the merits of the claimed invention.
	178. As with Kimball Midwest’s initial testing, the user reviews, YouTube videos, and forum comments refer to the unique tip geometry claimed by the ‘583 patent and the key benefits of the patented invention, i.e., (1) a faster penetration rate and th...
	F. Evidence of Commercial Success

	179. I have also reviewed the product pages for the Matco Hyper-Step, the Astro ONYX TurboStep, Viking Vortex Point, Norseman Vortex Point, Kimball Midwest Ultra Step, KnKut Step Point, Winzer Cyclone, Cornwell Tools Tempest Point, Steel Vision Steppe...
	180. The marketing materials for the products embodying the claims of the ‘583 Patent advertise the unique tip geometry claimed by the ‘583 Patent and/or some or all of the key benefits of the ‘583 Patent, i.e., (1) a faster penetration rate and thus ...
	G. Evidence of Long-Felt But Unmet Need

	181. Twist drills have existed since the 1800s and step drills have existed since the mid-1900s.
	182. Twist drill innovators are always attempting to improve the speed of a drilling operation, ease of cutting, precision in cutting, and durability and longevity of drill bits and their cutting edges, as measured in tool life, by way of reduced wear...
	183. Furthermore, when drilling large diameter holes through metal with a twist drill, it has historically been necessary to first drill a pilot hole with a smaller-diameter drill bit, or else experience tells the operator that the larger-diameter dri...
	184. Yet, in my opinion, despite all these years of innovating, twist drill innovators had never thought to combine or had never successfully combined a plurality of composite cutting blade groups on the surface of the conical portion of a twist drill...
	185. Thus, in my opinion, it is unsurprising that prior to the introduction of Mr. Wang’s novel and nonobvious drill configuration, no one combined a cone portion on the front of a twist drill and formed a plurality of stepped surfaces on the cone’s e...




