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I. INTRODUCTION 

Patent Owner Hongjia Wang (“Mr. Wang”) filed and served a complaint on Viking Drill 

& Tool, Inc. (“Viking”) alleging Viking has infringed his patents, including U.S. Patent No. 

11,007,583 (“the Wang Patent,” that 

’583 Patent,” or “the Subject Patent”). 

In response, Viking filed the present 

petition for inter partes review (“IPR”) 

of the Wang Patent. 

The ’583 Patent describes a 

novel twist drill bit that offers (1) easier 

drilling due to the fact that cutting 

resistance is distributed to each of the 

plurality of cutting tip thereby 

requiring a smaller overall drilling 

force than in conventional twist drill 

tips; (2) increased “precision of the 

drilling,” (3) “smoother drilling,” and 

(4) increased “lifetime of the drill bit” 

due to the fact that the drilling force and 

consequently the cutting heat are 

distributed across a plurality of cutting 

tips; and (5) reduced accidents to the 

operator, tool, and workpiece as a result 

of the increased stability due to the even distribution 

of the cutting force. (Ex. 1001, col. 9:14-31, 48-61). 

Mr. Wang’s innovation distributes the cutting forces 

of the twist drill across multiple cutting edges and 

cutting tips, which (unlike in a standard twist drill 

and unlike a standard step drill) are simultaneously 

engaged with the workpiece to disperse relatively 

small cutting forces upon each of the cutting edges and cutting tips. (Ex. 2034 (Endres Decl.) 
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¶167). This configuration thus leads the drill bit with 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 during cutting; (3) 

improved chip evacuation as a result of a plurality, and for larger bits many, chips having narrower 

width than for a standard twist drill where the chip width is approximately equal to the cutting lip 

length where the narrower chips are also weaker and have a tendency to fracture into short lengths; 

(4) reduced or eliminated bit walking during cutting; and (5) allowing users to drill large-diameter 

holes in thin workpieces like sheet metal with a twist drill, meaning with a drill that has many other 

uses (versus resorting to a step drill that is only practically applicable for making through holes in 

thin workpieces), without the need to first drill a pilot hole (and thus eliminating the need to switch 

drill bits). (Ex. 2034 ¶168).  

These benefits are accomplished through the configuration disclosed in the specification 

and specifically through the configuration recited in the challenged claims of the ’583 Patent.  

As discussed below, Viking’s proposed invalidity grounds are based on misreadings of the 

challenged claims and impermissible hindsight. Mr. Wang’s novel drill bit design is as 

groundbreaking as it is effective. The evidence clearly shows that, prior to the introduction of 

embodiments of the challenged claims, no one had seen anything like it. The design received rave 

reviews, was an immediate commercial success, and quickly targeted for copying by competitors 

of Mr. Wang’s company, Tsteigen. It is unsurprising that one of those copycats now seeks to 

challenge the patentability of the claimed invention, rather than seeking to design around it.  

For the sake of clarity, Patent Owner provides the following table showing the challenged 

patent claims, including the fact that independent patent Claim 8 is identical to independent patent 

Claim 1, except for the two additional claim elements, and that, apart from depending from Claim 

8, dependent Claims 12, 15, and 18 are identical to dependent claims 7, 19, and 22, respectively: 

 

1. A twist drill, comprising:  
an operation portion comprising a cone portion and a 

cylinder portion axially fixed to the cone portion; 
a shank portion axially fixed to the cylinder portion 

opposite the cone portion;  
a spiral flute formed on an exterior surface of the 

operating portion extending from a front end of the 
cone portion and at least partway up the cylinder 
portion, the spiral flute having a sidewall;  

a plurality of composite cutting blade groups formed 
sequentially and spirally on a cone portion exterior 

8. A twist drill, comprising:  
 an operation portion comprising a cone portion and a 

cylinder portion axially fixed to the cone portion;  
a shank portion axially fixed to the cylinder portion 

opposite the cone portion;  
a spiral flute formed on an exterior surface of the 

operating portion extending from a front end of the 
cone portion and at least partway up the cylinder 
portion, the spiral flute having a sidewall;  

a plurality of composite cutting blade groups formed 
sequentially and spirally on a cone portion exterior 
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from a front end of the cone portion to a rear end of 
the cone portion, each of the plurality of composite 
cutting blade groups comprising:  
a conical first step surface;  
a cylindrical second step surface adjacent to the 

conical first step surface;  
a major cutting edge defined by the intersection of 

the conical first step surface and the sidewall of 
the spiral flute;  

a minor cutting edge defined by the intersection of 
the cylindrical second step and the sidewall of 
the spiral flute;  

 
 
 
a cutting tip defined by the intersection of the major 

cutting edge, the minor cutting edge, and the 
sidewall of the spiral flute; and  

a top blade provided on the front end of the cone 
portion;  

 
 
 
 
 
 
wherein a diameter of each of the plurality of 

composite cutting blade groups increases 
sequentially from the front end of the cone portion to 
the rear end of the cone portion; and each of the 
plurality of composite cutting blade groups is 
configured to crush cutting chips into finer chips and 
the spiral flute is configured to shunt the finer chips; 
and  

wherein at least one cylindrical second step surface is 
immediately adjacent to a conical first step surface 
of a next composite cutting blade group; and the 
diameter of the last composite cutting blade group 
located at the rear end of the cone portion 
immediately adjacent to the cylinder portion is equal 
to the cylinder portion diameter. 

 

from a front end of the cone portion to a rear end of 
the cone portion, each of the plurality of composite 
cutting blade groups comprising:  
a conical first step surface;  
a cylindrical second step surface adjacent to the 

conical first step surface 
a major cutting edge defined by the intersection of 

the conical first step surface and the sidewall of 
the spiral flute;  

a minor cutting edge defined by the intersection of 
the cylindrical second step and the sidewall of 
the spiral flute,  

the minor cutting edge being configured to smooth 
the machined surface of the workpiece to 
improve surface quality; and  

a cutting tip defined by the intersection of the major 
cutting edge, the minor cutting edge, and the 
sidewall of the spiral flute;  

a top blade provided on the front end of the cone 
portion,  

the top blade comprises a chisel edge, two auxiliary 
cutting edges and two straight major cutting 
edges, the auxiliary cutting edge is respectively 
intersected with the straight major cutting edge 
and the chisel edge;  

wherein a diameter of each of the plurality of 
composite cutting blade groups increases 
sequentially from the front end of the cone portion to 
the rear end of the cone portion; and each of the 
plurality of composite cutting blade groups is 
configured to crush cutting chips into finer chips and 
the spiral flute is configured to shunt the finer chips; 
and  

wherein at least one cylindrical second step surface is 
immediately adjacent to a conical first step surface 
of a next composite cutting blade group; and the 
diameter of the last composite cutting blade group 
located at the rear end of the cone portion 
immediately adjacent to the cylinder portion is equal 
to the cylinder portion diameter. 

 

2. The twist drill of claim 1 wherein, the minor cutting 
edge being configured to smooth the machined surface of 
the workpiece to improve surface quality. 

[this element recited above in claim 8] 

5. The twist drill of claim 1 wherein, the top blade 
comprises a chisel edge, two auxiliary cutting edges and 
two straight major cutting edges, the auxiliary cutting 
edge is respectively intersected with the straight major 
cutting edge and the chisel edge.  

[this element recited above in claim 8] 

7. The twist drill of claim 1 wherein, a straight major 
cutting edge length of the top blade is greater than each of 
the major cutting edges of the plurality of composite 
cutting blade groups. 

12. The twist drill of claim 8 wherein, a straight major 
cutting edge length of the top blade is greater than each of 
the major cutting edges of the plurality of composite 
cutting blade groups. 

 13. The twist drill of claim 8 wherein, a straight minor 
cutting edge length of the top blade is greater than each of 
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the minor cutting edges of the plurality of composite 
cutting blade groups 

 14. The twist drill of claim 8 wherein, the operation 
portion is configured to disperse a cutting force on each of 
the plurality of composite cutting blade groups within a 
drill hole of a workpiece when at least a portion of the 
cylinder portion is also within the workpiece. 

19. The twist drill of claim 1 wherein the cylinder portion 
is longer than the cone portion. 

15. The twist drill of claim 8 wherein the cylinder portion 
is longer than the cone portion. 

22. The twist drill of claim 1 wherein the cutting tips of 
the plurality of composite cutting blade groups are formed 
spirally on a cone portion exterior from a front end of the 
cone portion to a rear end of the cone portion. 

18. The twist drill of claim 8 wherein the cutting tips of 
the plurality of composite cutting blade groups are formed 
spirally on a cone portion exterior from a front end of the 
cone portion to a rear end of the cone portion. 

 

(Ex. 1001, pp. 14-15, 17).  

II. THE BOARD SHOULD REAFFIRM THE WANG ’583 PATENT 

CLAIMS VIKING CHALLENGED IN ITS PETITION 

Each ground in Viking’s petition for inter parte patent review should be rejected as 

discussed below. 

A. Claims 1, 2, 5, 8, 13-15, and 19 Are Not Anticipated by Zhou 

Zhou does not anticipate the challenged patent claims of the ’583 patent. In particular, Zhou 

does not disclose at least the following limitations of independent claims 1 and 8: (1) “a major 

cutting edge defined by the intersection of the conical first step surface and the sidewall of the 

spiral flute”; and (2) “a minor cutting edge defined by the intersection of the cylindrical second 

step and the and the sidewall of the spiral flute.”  

“Claims cannot be ‘anticipated’ by devices that are not the same. Invalidity for anticipation 

requires that ‘[t]he identical invention must be shown in as complete detail as contained in the 

patent claim.’ Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236 (Fed. Cir. 1989); see In re 

Skvorecz, 580 F.3d 1262, 1266 (Fed. Cir. 2009) (‘A rejection for 'anticipation' means that the 

invention is not new. Anticipation requires that all of the claim elements and their limitations are 

shown in a single prior art reference.’). Not only must each claim element be shown in a single 

reference, but the elements must be ‘arranged or combined in the same way as recited in the 

claims.’ Net MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1370 (Fed. Cir. 2008); Connell v. 

Sears, Roebuck & Co., 722 F.2d 1542, 1548 (Fed. Cir. 1983) (‘Anticipation requires the presence 

in a single prior art disclosure of all elements of a claimed invention arranged as in the claim.’).” 

TF3 Ltd. v. Tre Milano, LLC, 894 F.3d 1366, 1374 (Fed. Cir. 2018). 
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Claims 1 and 8 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 reference to 

the spiral flute, “spiral” is “[a] three-

dimensional curve traced by a point moving 

round and simultaneously advancing along a … 

cone.” (Ex. 2034 (Endres Decl.) ¶64). 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”. Id., 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). 

Based on these disclosures, the POSA would understand that the major cutting edge and 

minor cutting edge, which are formed by the intersection with the sidewall of the spiral flute, must 

necessarily be curved when the claim limitations are met. (Ex. 2034, ¶70). Because the flute spirals 

about the cone portion in the claims, the sidewall (i.e., at least the portion of the flute sidewall 

adjacent to the major cutting edge) must also be on a spiral line all along the cone portion. (Id. 

¶72). In fact, Petitioner’s Expert agrees that “having the cutting tips formed spirally on the cone 

portion is an inherent result of maintaining the spiral shape of the flute side walls all the way to 

the tip of the drill.” (Ex. 2105 at 253). Further, in the Petition, Viking also states that “Zhou 

discloses cutting tips appear to be formed along a straight line by the flute edge.” (Petition at 67). 

Therefore, since the intersection of the curved sidewall of the spiral flute and the conical first step 

surface defines the major cutting edge, the major cutting edge must also be curved. (Ex. 2034, 

¶72). For the same reason, since the intersection of the curved sidewall of the spiral flute and the 

 
Page 8

Viking v. Hongjia Wang 
Viking Ex. 1032 
IPR2023-00474



17956.10:11062635.6/Page 7 of 33  7 
 

cylindrical second step surface defines the minor cutting edge, the minor cutting edge must also 

be curved. (Id.).  

Thus, in order for Zhou to anticipate Claims 1 and 8 (and their respective dependent 

claims), the major cutting edge and minor cutting edge must each be curved. (Id. ¶¶71, 73.) 

Viking ignores this requirement entirely in its Petition. Instead, Viking argues without 

analysis that “Zhou shows a major cutting edge defined by the intersection of the conical first step 

surface and the sidewall of the flute.” (Petition at 42). Viking does the same with respect to the 

“minor cutting edge.” (Id.) In making this argument, Petitioner ignores the fact that Claims 1 and 

8 of the ‘583 Patent require that the major and minor cutting edges be defined by the intersection 

of the conical first step surface / cylindrical second step surface and the sidewall of the spiral 

flute.” (Ex. 2034, ¶69). In fact, Petitioner omits the claim language “sidewall of the spiral flute” 

from the foregoing assertions.  

 Zhou fails to disclose, among other limitations recited 

in claim 1, “a major cutting edge” that is defined by the 

intersection of the conical first step surface and the sidewall of 

a spiral flute. (Id. ¶67). Instead, as shown in yellow to the left, 

Zhou’s major cutting edges are ground straight. (See Ex. 1007, 

Zhou, Fig. 2, reproduced here and colored yellow). This is 

because the flute is ground straight or planar, not spiral, at the 

intersection with the conical first step surfaces.  

Similarly, Zhou fails to disclose a 

minor cutting edge that is defined by the 

intersection of the cylindrical second step and 

the and the sidewall of a spiral flute. (Ex. 

2034, ¶68). Instead, Zhou’s minor cutting 

edge is straight. (See Ex. 1007, Zhou, Figs. 1 

and 2, reproduced here). This is because, 

again, the flute is straight or planar, not spiral, 

at the intersection with the cylindrical second 

step surfaces. 
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Rather, in Zhou, the flank edge (as opposed to the cutting blades) is defined by the 

intersection of the spiral flute sidewall. This is shown in the annotated figures 2 and 3 below, with 

the supposed major cutting edges proposed by Petitioner highlighted in yellow and the flank edges 

highlighted in green. (Ex. 2034 ¶74).  

 

Essentially, the sidewall defining Zhou’s major and minor cutting edges is not spiral, and 

thus, Zhou does not have the “major cutting edge defined by the intersection of the conical first 

step surface and the sidewall of the spiral flute” or “minor cutting edge defined by the intersection 

of the cylindrical second step surface and the sidewall of the spiral flute” as required by the 

independent claims of the ‘583 patent. (Id. ¶¶75-76). 

The photographs of the Matco Hyper-Step drill below illustrate the concept that cutting 

blades defined by the sidewall of a spiral flute must necessarily be curved as well. (Id. ¶¶77-78). 

Because Zhou does not disclose this feature, it is not an anticipatory reference.  

 

B. Claims 1, 2, 5, 7, 8, 12-15, 18, 19 and 22 Are Not Obvious Based on 

Zhou in View of Bannister and/or Gentry and/or Durfee 
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1. Primary Considerations Demonstrate Non-Obviousness 

In its second alleged Ground for rejection, Viking admits that Zhou does not teach or 

suggest a plurality of cutting tips that are arranged spirally (as recited in Wang’s Claims 18 and 

22) or a top blade major cutting edge that is longer than the major cutting edge of the composite 

cutting blade groups (as recited in Wang’s Claims 7 and 12). To overcome these limitations, 

Viking argues that Zhou renders the ‘583 Patent obvious in combination with Bannister and Gentry 

or Durfee. Viking also attempts to combine Zhou with Korb, although not specifically stated in its 

obviousness grounds. Viking’s assertion fails for two main reasons: (1) a combination of Zhou 

with Bannister would not result in several additional limitations of the ‘583 Patent; and (2) a POSA 

would not have combined Zhou with Gentry, Durfee, or Korb. 

Zhou discloses a twist drill with a top blade, intermediate cutting edges 3 and 4 (on opposite 

sides of the flute 9) and outer cutting edges 1 and 2 (on opposite sides of flute 9). The innovation 

Zhou describes is that his cutting edges 1 and 3 are offset axially from each other and his cutting 

edges 2 and 4 are offset axially from each other. (Ex. 1007, pp. 8-9, ¶¶ [0022]-[0024] and Fig. 1). 

That is, as Figures 1 and 2 of Zhou show, the top blade 5 is flanked by intermediate cutting 

edges 3 (on one side of flute 9) and 4 (on the other side). The drop from top blade 5 to intermediate 

cutting edge 3 is greater than the drop from top blade 5 to intermediate cutting edge 4. (Id.). Then, 

the drop from edge 4 to edge 2 is greater than the drop from edge 3 to edge 1, and overall, the drop 

from top blade 5 to outer cutting edge 2 is greater than the drop from top blade 5 to outer cutting 

edge 1 (i.e., the cutting edges are simply asymmetrical, with h3 > h4 and yet h1 < h2). (Id.). 

In addition to the above-mentioned admissions by Viking and the failure of Zhou to 

disclose the major and minor cutting edges, a POSA also would not be motivated to modify Zhou’s 

straight cutting tips with the cutting tips of Gentry or Durfee to create the claimed cutting tips 

formed spirally on a cone portion exterior. Claims 1 and 8 require  
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1) a spiral flute with a sidewall “extending from a front 

end of the cone portion and at least partway up the cylinder 

portion”,  

2) “a major cutting edge defined by the intersection of 

the conical first step surface and the sidewall of the spiral flute”,  

3) “a minor cutting edge defined by the intersection of 

the cylindrical second step and the and the sidewall of the spiral 

flute” and  

4) a cutting tip defined by the intersection of the major 

cutting edge, the minor cutting edge, and the sidewall of the spiral flute.”  

Dependent claims 18 and 22 add to claims 1 and 8, respectively, the limitation “the cutting 

tips of the plurality of composite cutting blade groups are formed spirally on a cone portion exterior 

from a front end of the cone portion to a rear end of the cone portion.”  

However, as discussed above, Zhou does not disclose the major or minor cutting blades of 

the ‘583 Patent. Indeed, Dr. Schmid opined “the cutting tips formed spirally on the cone portion is 

an inherent result of maintaining the spiral shape of the flute side walls all the way to the tip of the 

drill.” (Ex. 2105 at 253). Thus, if there is a spiral flute formed about the cone portion, then the 

sidewall must be ground or cut back to create cutting edges that are straight (or any other shape 

not matching the curvature of the spiral flute sidewall). 

For the reasons discussed below, a POSA would not be motivated to combine Zhou with 

Bannister, Gentry, or Durfee.  

Zhou teaches an obtuse point angle for the protruding and sunken edges (1, 2, 3, 4), ranging 

between “a point angle of 90° - 160°”. See Zhou, paras. 0008-9. In Zhou’s Fig. 1, the point angle 

between edges 1 and 2 is 135° (Φ1); and the point angle between edges 3 and 4 is 140° (Φ2). See 

Id., para. 0024 and Fig. 1.  
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 Zhou expresses a strong desire to take a standard twist drill and improve its performance. 

Zhou states “In order to increase drilling efficiency and drill bit life, experts in various countries 

have many methods of grinding the drill tips (i.e. chisel edges) and main cutting edges of twist 

drills in increasing drilling efficiency which help considerably and drill bit life; examples are the 

Chinese "multi-facet drill", and cross-sharpened drill types commonly used in America.” Zhou, 

para. 0003. Zhou posits “[w]ould it be possible to take advantage of progress in modern processing 

techniques to achieve a further reduction in the drilling axial resistance and torque of a twist drill 

by precisely changing the technical parameters of the main cutting edges thereof, so that swarf is 

separated and expelled more smoothly, and the new drill type is suitable for large-scale industrial 

production?” Id. at para. 0004 (emphasis added).  

Zhou further states “[a]n object of the present utility model is to provide a twist drill which 

exhibits a further significant reduction in drilling axial resistance and torque and thereby achieves 

significantly increased drilling efficiency and drill life. Id. at para. 0004. To further emphasize the 

desire to make specific modifications to standard twist drills, Zhou also states “Compared with 

world standard twist drills, and cross-sharpened twist drills in common use throughout the world, 

the most notable distinguishing features of the present utility model are the main cutting edge 

segmentation and the asymmetrical edge heights, which are intended to achieve a further reduction 

in the drilling axial resistance and torque, so that swarf is separated and expelled more smoothly, 

making it possible to further increase drilling efficiency and drill bit durability.” Id. at para. 0014; 

see also para. 0029.  

It is clear that Zhou did not envision a major redesign of the drill bit; but instead, it took 

the straight main cutting edges of a standard drill (within the standard or obtuse point angle range) 

and made them segmented with asymmetrical edge heights (that is, the step heights on one side do 

not match those on the other side). (Ex. 2034, ¶88). This addition to standard drill bits creates the 

benefits of a “reduction in the drilling axial resistance and torque, so that swarf is separated and 

expelled more smoothly, making it possible to further increase drilling efficiency and drill bit 

durability.” Id. 

Nevertheless, Petitioner argues that a POSA would have modified Zhou to create the 

claimed invention. However, Zhou would require a substantial redesign to include cutting tips 

formed spirally on a cone portion exterior and defeats Zhou’s principle of operation. 
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“Combinations that change the ‘basic principles under which the [prior art] was designed to 

operate,’ In re Ratti, 270 F.2d 810, 813 (CCPA 1959), may fail to support a conclusion of 

obviousness.” Plas-Pak Industries, Inc. v. Sulzer Mixpac AG, 2014-1447, 5 (Fed. Cir. Jan. 27, 

2015) (non-precedential). See Also Trivascular, Inc. v. Samuels, 812 F.3d 1056, 1068 (Fed. Cir. 

2016) (aff’g IPR non-obviousness decision; there is no motivation to combine references where 

that “substitution would destroy the basic objective of” a key feature of one of the prior art 

designs). 

If the sidewall was redesigned to remain spiral, because the point angles are obtuse, the 

resulting cutting blade shape would need to include an extreme curve, creating a sharp point at the 

outer diameter not generally found on standard twist drills. This is illustrated in yellow below. 

However, making such changes would completely change and destroy Zhou’s principle of 

operation, creating points of weakness at the tips and be contrary to the benefits Zhou was seeking. 

(Ex. 2034 ¶90). 

 

This extreme cutting edge curvature can be avoided by grinding the flute sidewall to change 

the geometry of the cutting edges, which is exactly what Zhou does. (Id. ¶91). All of the twist drills 

that include steps on the front end, that Petitioner has cited as prior art, came to the conclusion that 

the cutting edges should not be defined by the spiral flute sidewall. (Id.) All of them are straight 

or have otherwise been reshaped by removing the spiral flute sidewall. See, for example, Zhou’s 

straight cutting edges, Bannister’s scalloped cutting edges, and Welty’s straight cutting edges. 

Only hindsight reconstruction can explain Petitioner’s assertion that a POSA would have been 

motivated to replace the straight cutting edges with the curved or spiraled cutting edges of step 

drills.  The “[d]etermination of obviousness cannot be based on the hindsight combination of 
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components selectively culled from the prior art to fit the parameters of the patented invention.”  

ATD Corp. v. Lydall , Inc., 159 F.3d 534,546 (Fed. Cir. 1998). 

Petitioner’s justification for the combination in spite of these difficulties makes no sense. 

Petitioner argues that “[a] POSA would have known that maintaining the spiral shape of the flute 

side walls was desirable since it helps to lift swarf away from the cutting surface and out of the 

hole being cut.” (Petition at 67). And that “a POSA would have been motivated to modify Zhou’s 

flute to have the side walls maintain their spiral shape (resulting in the cutting tips also formed 

spirally) in order to obtain the known benefits of spiral flute side walls on a drill …” Petitioner 

appears to be arguing that, for the sole benefit of carrying swarf away, a POSA would have 

modified the cutting tip in Zhou, even with all of the issues that would be created in Zhou by doing 

so. Each of Zhou, Bannister, and Welty appreciated these difficulties and decided to either avoid 

spiral flutes altogether (as in Welty) or grind back the sidewall of the spiral flute (as in Zhou and 

Bannister). (Ex. 2034 ¶92.) 

Zhou already incudes the advantage of efficiently removing swarf from the hole. (Id. ¶93.) 

Zhou describes the “[b]eneficial effects of the present utility model: [which include] reduced 

drilling axial resistance and torque, so that swarf is separated and expelled more smoothly, further 

increasing drilling efficiency and drill bit durability.” (Ex. 1007, Abstract). Zhou elaborates that 

“the most notable distinguishing features of the present utility model are the main cutting edge 

segmentation and the asymmetrical edge heights, which are intended to achieve a further reduction 

in the drilling axial resistance and torque, so that swarf is separated and expelled more smoothly, 

making it possible to further increase drilling efficiency and drill bit durability.” (Id. ¶0014).  

Petitioner has failed to describe how the proposed modifications would provide an 

advantage over and above the advantages already inherent to Zhou’s drill bit, and how they are not 

redundant thereto. Since Zhou, Bannister, Gentry, and Durfee disclose drill bits and “each device 

independently operates effectively” (at least so far as swarf removal is concerned) “a person … 

who was merely seeking to create a better device …, would have no reason to combine the features 

of both devices into a single device.” See Kinetic Concepts, Inc. v. Smith & Nephew, Inc., 688 

F.3d. 1342 (Fed. Cir. 2012). “Rejections on obviousness grounds cannot be sustained by mere 

conclusory statements; instead, there must be some articulated reasoning with some rational 

underpinning to support the legal conclusion of obviousness.” In re Kahn, 441 F.3d 977, 988 (Fed. 

Cir. 2006). Petitioner does not explain why such a modification to Zhou “would have been an 

 
Page 15

Viking v. Hongjia Wang 
Viking Ex. 1032 
IPR2023-00474



17956.10:11062635.6/Page 14 of 33  14 
 

improvement on what [Zhou’s drill bit] already provides.”  See Sony Corp. v. Fujifilm Corp., 

IPR2018-01751, Paper 14, 11 (PTAB April 12, 2019). 

Further, no evidence is provided by Petitioner that forming the cutting tips spirally on the 

cone portion as argued to be taught by Gentry and Durfee would further improve swarf removal; 

and there is no indication that swarf removal is a problem with Zhou’s drill bit. See Ex parte Saiki, 

Appeal No. 2000-0373, Ser. No. 08/450,245 (Jan. 31, 2002). There is no need in Zhou for this 

doubling up of advantages, and is the product of hindsight. See Ex parte Burns, Appeal No. 2016-

000351, Ser. No. 13/843,754. (Ex. 2034 ¶94). 

Moreover, as Viking admits, Zhou describes a twist drill, as does Bannister. Gentry, 

Durfee, and Korb, by contrast, each describes a step drill. (Petition at 2). 

 

Twist drills and step drills have different purposes and different applications. Specifically, 

twist drills, such as those disclosed by Zhou and Bannister, are configured to bore deep into 

relatively thick workpieces. On the other hand, a step drill, such as those disclosed by Gentry, 

Durfee, and Korb, are configured to drill holes of different diameters in sheet metal or other 

relatively thin workpieces, the desired diameter dictating how many “steps” of the step drill the 

user pushes through the sheet metal or the like. (Ex. 2034, ¶97). Because step drills are configured 

to create smooth, round holes of various diameters in thin material, the step height is configured 

to be taller than the material thickness.  

It was not at all obvious to combine step-like features, similar in a way to those found in 

step drills, to the exterior of the cone portion of a twist drill. Twist drill innovators have had no 
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motivation to add a plurality of steps to the exterior surface of the cone portion of a twist drill. (Id. 

¶98).  

2. Objective Evidence of Secondary Considerations Also Overcome Any 

Obviousness Challenges 

In addition, objective evidence of secondary considerations overcome any prima facie case 

of obviousness. As the Federal Circuit has recognized, “[i]t is the secondary considerations that 

are often most probative and determinative of the ultimate conclusion of obviousness or 

nonobviousness.” Pro-Mold & Tool Co. v. Great Lakes Plastics, Inc., 75 F.3d 1568, 1573 (Fed. 

Cir. 1996). “Objective indicia of nonobviousness must be considered in every case where present.” 

Apple Inc. v. Samsung Elecs. Co., Ltd., 839 F.3d 1034, 1048 (Fed. Cir. 2016) (en banc). These 

include commercial success enjoyed by devices practicing the patented invention, industry praise 

for the patented invention, copying by others, the existence of a long-felt but unsatisfied need for 

the invention, and unexpected results. Id. at 1052.  

“For objective evidence of secondary considerations to be relevant, there must be a nexus 

between the merits of the claimed invention and the objective evidence.” Volvo Penta of the 

Americas, LLC v. Brunswick Corp., 81 F.4th 1202, 1210 (Fed. Cir. 2023). Nexus can be shown in 

two ways: (1) via a presumption of nexus; or (2) via a showing that the evidence is a direct result 

of the unique characteristics of the claimed invention. Id.  

A patent owner is entitled to a presumption of nexus when it shows that the “asserted 

objective evidence is tied to a specific product that ‘embodies the claimed features and is 

coextensive with them.’” Volvo Penta, 81 F.4th at 1210. In these cases, the burden then shifts to 

the petitioner to present evidence to rebut the presumed nexus. Furthermore, the “inclusion of 

noncritical features does not defeat a presumption of nexus.” Id.; PPC Broadband, Inc. v. Corning 

Optical Commc’ns RF, LLC, 815 F.3d 734, 747 (Fed. Cir. 2016). “The coextensive requirement 

does not require a patentee to prove perfect correspondence between the product and a patent 

claim.” Quanergy Sys., Inc. v. Velodyne Lidar USA, Inc., 24 F.4th 1406, 1417–18 (Fed. Cir. 2022). 

Rather, it requires the patentee to demonstrate that the product is essentially the claimed invention. 

Id. at 1418. 

(a) The Tsteigen Easy-Boost And Viking Vortex Point Drill Bits 

Embody The Patent Claims And Are Co-Extensive With Them 
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Here, the claim charts attached to the declaration of William Endres establish that the Easy-

Boost drill bits manufactured by Tsteigen, Inc.1 embody the claims of the ‘583 Patent, including 

claims 1, 8, 14, 15, 18, 19, and 22. (Ex. 2034, ¶¶125-140; Exs. 2074-2089.) Similar claim charts 

show that Petitioner Viking’s Vortex Point drill bits and the private label versions thereof practice 

the claims of the ‘583 Patent. (Ex. 2034, ¶¶141-145; Ex. 2090; Ex. 2071 at 26:24-27:15.) Finally, 

the Steel Vision Tools Stepped Tip drill bits and the VIM HSSC29 drill bits also embody the 

claims of the ‘583 Patent. (Ex. 2034, ¶¶146-152; Ex. 2094-2097). 

Each of the Easy-Boost, Vortex Point, Stepped Tip, and HSSC29 drill bits are coextensive 

with the patented invention. As an initial matter, the claims of the ‘583 Patent are directed to an 

entire drill bit. (Ex. 2034, ¶153.) The practicing products are likewise entire drill bits. (Id.) This is 

not a situation where the claimed invention is “merely a subcomponent” of the practicing products. 

Quanergy, 24 F.4th at 1418.  

Other than drill bit size and the color of the index containing the drill bits, there are no 

unclaimed features in the “standard” MATDB29HS / TS29, MATDB4HSL, and MATDB4HSXL 

models. (Ex. 2034, ¶154.) Drill bit size is insignificant given that persons of ordinary skill in the 

art understand that drill bits come in 29 standard incremental sizes (MATDB29HS, 

MATDB29HSG, and TS29) as well as 8 silver & deming sizes, depending on the size of the hole 

to be drilled. (Id. ¶156.) Viking Drill’s Type 250-VT (standard 29 incremental sizes) and Type 

280-VT (8 silver & deming) drill bits are essentially identical to the MATDB29HS and 

HSL/HSXL models, and likewise contain no significant unclaimed features. (Id. ¶ 155.) The Steel 

Vision Stepped Tim and VIM HSSC29 drill bits are akin to the MATDB29HS and Type 250-VT 

drill bits, and likewise contain no unclaimed features. (Id.)   

The only practicing products that contain unclaimed features are the following variations 

on the Hyper-Step drill bits: (1) MATDB29HSR2 (reduced shank drill bits); (2) MATDBC21HSM 

(cobalt); (3) MATDBC29HSRM (cobalt, reduced shank); and (4) MATDB29HSRS (cobalt, 

reduced shank, stubby).  

 
1 Tsteigen’s Easy-Boost drill bits are distributed in the United States under private labels, 

the Matco Hyper-Step drill bits and Astro Pneumatic Onyx drill bits, which are identical in all 
but branding. (Ex. 2035 (Wang Decl.); Ex. 2036 (Fisher Decl.) ¶¶ 7-10.) 

2 MATDB29HSRG is identical to the MATDB29HSR, except for the color of the index 
containing the drill bits, which is green for the HSRG model. (Ex. 2036, ¶8.) 
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The size of the drill bit shank (standard or reduced) is an insignificant feature. (Ex. 2034 

¶161.) This is a standard variation in the field and impacts only the type of drill chucks that the 

drill bits are compatible with; it does not materially impact the product’s functionality (nor is it 

advertised as doing so in the product literature). (Id.)  

The drill bit material (cobalt or steel) is an insignificant feature. (Id. ¶163.) POSAs would 

understand that the claimed drill bits can be made from different materials, including most 

commonly, steel and cobalt. (Id.) Although cobalt is advertised as a stronger material than steel, 

this feature does not have a material impact on patentability or functionality. (Id.) The cobalt drill 

bits are still “essentially the claimed invention.” (Id.)  

The “stubby” drill bits refer to a drill bit where the cylinder portion is ½ to 2/3 the length 

of a traditional drill bit. (Id. ¶162) Stubby drill bits have greater rigidity than standard drill bits 

and a slightly more specialized use case (where drilling in tight spaces is required). (Id.) However, 

a POSA would not regard this feature as having a material impact on patentability or functionality. 

(Id.) Companies routinely offer standard and stubby sized models of essentially the same products. 

(Id.) Notably, the ‘583 Patent explicitly contemplates variations in the length of the cylinder 

portion. (see ‘583 Pat., Cl. 15 and 19).  

Accordingly, the Tsteigen Easy-Boost drill bits and the Viking Vortex Point drill bits 

embody the claims of the ‘583 Patent and are coextensive with them. Thus, they are entitled to a 

presumption of nexus. Quanergy, 24 F.4th at 1417. 

(b) There Is Significant Objective Indicia Of Nonobviousness 

Here, there is strong objective evidence of at least the following secondary considerations: 

(1) copying and commercial acquiescence; (2) industry praise; (3) commercial success; and (4) 

long-felt but unmet need.  

(i) Copying 

A. Copying by Viking Drill & Tool 

Since the embodying Easy-Boost drill bits were introduced in the United States (under 

Matco’s Hyper-Step private label), many competitors of Tsteigen (and of Astro and Matco) have 

copied Mr. Wang’s patented configuration, including Petitioner Viking Drill with their Vortex-

Point drill bits. (Ex. 2036 ¶¶25-35.) Viking Drill manufactures and sells its Vortex-Point drill bits 

under private labels to the following distributors:  
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It also notes that  

 

   

 

 

 

 

 

 

 

 

  

As demonstrated above, Viking’s copying of the Hyper Step drill extended to all of its 

patented features. (Ex. 2090.) The Vortex Point drill bits embody the ‘583 Patent claims and are 

coextensive with them, and are thus entitled to a presumption of nexus. But even if not,  

 

 

 

 Courts have routinely found such internal documents to provide 

telling evidence of both copying and industry praise. Apple Inc. v. Samsung Elecs. Co., 839 F.3d 

1034, 1054 (Fed. Cir. 2016) (holding that internal documents of competitor constituted substantial 

evidence of copying by Samsung that supports the verdict of nonobviousness); Transocean 

Offshore Deepwater Drilling, Inc. v. Maersk Drilling USA, Inc., 699 F.3d 1340, 1352 (Fed. Cir. 

2012) (reversing JMOL of obviousness and finding substantial evidence supporting jury’s finding 

of copying where “Maersk’s internal document expressly ties its copying to the novel ‘dual-

activity’ features of Transocean's invention, which it distinguishes from the ‘dual drilling’ taught 

in the prior art.”). 

In fact, the only features not copied  are unclaimed (and 

insignificant) features, such as the total length of the drill bit and the amount by which the length 

of the cylinder portion exceeds the length of the cone portion. (Ex. 2063 at p.2; Hughes Tool Co. 
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v. Dresser Indus., Inc., 816 F.2d 1549, 1556 (Fed. Cir. 1987) (“continuous use of the patented 

feature while other features were not copied gives rise to an inference that there is a nexus between 

the patented feature and the commercial success”).  

Furthermore, in their advertising, many of these copycats point to elements of the patented 

drill bit configuration as advantages over competing products, such as: “split-point design gives 

accurate starting and is selfcentering eliminating the need for the use of a center punch”, “unique 

tip geometry reduces heat generation cutting tool wear increasing tool life”, and “step drill design 

easily enlarges existing holes without damaging the point.” (Ex. 2036 ¶¶28-35; Ex. 2027 at p. 2; 

see also Ex. 2024 at p. 1; Ex. 2025 at p. 1; Ex. 2026 at pp. 1, 3; Ex. 2048 at p.1; Ex. 2058 at 10.) 

Notably, not a single one of these companies promotes or instructs its users to use the copycats as 

step drills. (Id.) 

In fact, Mr. Wang and his company, Tsteigen, Inc., sued Viking Drill & Tool in the District 

of Minnesota on July 2021, and the litigation has been costly. Viking has pointed to a number of 

its step drill lines to argue that Mr. Wang’s patented configuration is merely obvious. Mr. Wang’s 

attorneys have invited Viking to then sell those step drills instead of the imitations of Mr. Wang’s 

patented twist drills, but Viking has, unsurprisingly, repeatedly refused this invitation. 

B. Copying by Other Companies 

Other companies have followed suit and manufactured their own versions of the Easy-

Boost drill bit design, including the Steel Vision Tools Stepped Tip drill bit and the VIM HSSC29 

drill bit. These products also embody the ‘583 Patent claims and are coextensive with them. (Exs. 

2094-2097.) Like the companies selling private label versions of the Vortex Point drill bits, Steel 

Vision and VIM advertise the patented features of the ‘583 Patent, confirming the nexus between 

their copying and merits of the claimed invention. (Ex. 2028 at p. 1.)  

Relatedly, a German company, Guehring KG, has filed three requests for ex parte 

reexamination of Mr. Wang’s ’583 patent. When a company refrains from entering the U.S. 

marketplace with a competing product and instead files a request for reexamination of a patent on 

that product, this represents a form of commercial acquiescence. That is, Guehring KG has 

refrained from entering the U.S. marketplace for nearly two years now and, in that time, it has filed 

no less than three requests for reexamination of Mr. Wang’s ‘583 patent. (Ex. 2036, ¶36.) This 

represents a clear instance of commercial acquiescence. 

(ii) Industry Praise 
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Mr. Wang and the patented Hyper-Step drill bits have received numerous accolades in the 

industry. Viking and Kimball’s internal documents (discussed in detail above) concerning  

 

 Apple Inc., 839 F.3d at 1054 (Fed. Cir. 2016) (“internal documents from the patentee’s 

top competitor represent important admissions, acknowledging the merits of the patented advance 

over the then state of the art and can be used to establish industry praise”) (same internal documents 

of competitor used to establish copying and industry praise).   

The industry praise for the product embodiments does not end there. Matco’s patented 

DH29HSG Hyper-Step drill bits have 120 user reviews, including 112 five-star reviews. (Ex. 2011, 

pp. 3-40.) Many of these positive reviews specifically point to aspects of the patented 

configuration, such as the “unique point design” and “steps feature”, as well as advantages of the 

patented design, such as durability and cutting speed. (Ex. 2011, pp. 4, 17; Ex. 2034 ¶¶179-182.) 

The Hyper-Step drill bits have also been recognized in technical journals, including TechShop 

magazine, which praised that “[t]hese drill bits act like a step drill, spreading the job of cutting 

across multiple levels, which keeps the drill bit cooler, resulting in less wear and maybe best of 

all, there’s no more need for a pilot hole.”  (Ex. 2012.) There have also been numerous positive 

reviews of the patented drill bits on YouTube from industry insiders, honing in on advantages of 

the patented configuration—improved durability, cutting speed, and centering capabilities .(Ex. 

2036 ¶¶40-51; Ex. 2034 ¶¶179-182; Exs. 2013–2018; Exs. 2049-2054.) And, user discussions on 

technical forums have commented on the “unique design for drill bits” and “new geometry” of the 

patented Hyper-Step drill bits. (Ex. 2036 ¶¶52-55; Ex. 2019 at p.1; Ex. 2020 at p.1.) Others have 

praised the drill bits, saying they “drill through everything” and “just plunge through material.” 

(Ex. 2021 at p. 1; Ex. 2022 at p. 5.) 

(iii) Commercial Success 

Mr. Wang’s patented Easy-Boost drill bits are sold in the United States under Matco Tools’ 

Hyper-Step and Astro Pneumatics’ Onyx private labels. These products have been extremely 

commercially successful, selling  worth over $15.5 million between 2018 and March 

2023. (Ex. 2039).  

Matco Tools is one of the nation’s largest automotive tool distributors with over 13,000 

different tool lines. The Hyper-Step drill bits have consistently been one of Matco Tools’ best-

selling products since Matco began selling them in the United States in 2018. (Ex. 2036 ¶12.) 
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Internal emails exchanged between Astro and Matco (before Viking or other competitors began 

copying the patented invention) reveal  

 (Fisher Decl., ¶15, Ex. 2040 at pp. 1, 4.) 

Viking’s copycat Vortex Point drill bits have also been commercially successful; Viking 

sold  

 

 

 

 

 

 

As established above, the Easy-Boost and Vortex Point drill bits embody the ‘583 patent 

claims and are coextensive with them, so such sales are entitled to a presumption of nexus. In 

addition, the nexus between the commercial success of the product embodiments and the merits of 

the patented invention is clear. Astro and Matco both advertise the patented features (and 

performance deriving therefrom) of the product embodiments in their marketing materials. (Exs. 

2011, 2041-2046; Ex. 2034, ¶¶183-184; Ex. 2036, ¶¶23-24.) For example, Matco’s advertisements 

of the Hyper-Step drill bits include the following descriptors: “SUPERIOR DESIGN. Patented 

Hyper-Step design cuts 45% faster and are the best drill bits for sheet metal, steel and hardened 

metals like broken fasteners; ELIMINATES THE NEED FOR PILOT HOLES. Hyper-Step design 

in large sizes eliminates the need for up to two pilot holes that traditional drill bits require; LONG 

LASTING. Stays sharp up to 4X longer compared to conventional and other specialty tip designs; 

INNOVATIVE. The multi-stepped tip acts like a step drill, allowing for laser like holes through 

sheet metal and prevents walking on curved surfaces; ELIMINATES SLIPPAGE. Three-flatted 

shanks to reduce slippage common with keyless chucks.” (Ex. 2011.) This ties directly to the key 

benefits of the patented invention, i.e., (1) faster cutting speeds; (2) improved durability due to less 

heat generation on each successive cutting edge; . . . (4) elimination of bit walking; and (5) 

elimination of the need to drill a pilot hole with a first small drill bit before switching to a large-

diameter drill bit for larger holes. (Ex. 2034, ¶184.)  

Viking, Norseman,  do the same for the Vortex 

Point drill bits. (Supra, §II.B.2.b.i.A.) 

 
Page 24

Viking v. Hongjia Wang 
Viking Ex. 1032 
IPR2023-00474



17956.10:11062635.6/Page 23 of 33  23 
 

(iv) Long-Felt But Unmet Need 

Twist drills have existed since the 1800s and step drills have existed since the mid-1900s. 

(Ex. 2034, ¶185.) 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 rate and reduced likelihood of 

chipping or breakage. (Id. ¶186.) One need only examine Kimball’s strong desire to copy Mr. 

Wang’s invention to confirm this fact. Exs. 2055, 2056, 2057, 2059, 2060, and 2061. 

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 drill bit would or could too easily “walk” off 

the desired location for the drill hole. (Id. ¶187.) Yet, using a starter bit to first form a pilot hole 

would require users to switch drill bits during cuts, creating a two-step process. Many twist-drill 

innovators have also attempted to solve this problem. 

Yet, 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, or otherwise thought to apply the teachings of a step 

drill to a twist drill. (Id. ¶188.) This strongly suggests that twist drill innovators had no reasonable 

expectations of success in making such a combination or believing that such a combination would 

be as beneficial and commercially successful as Mr. Wang’s innovation is today. (Id.) 

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 exterior that define a plurality of major and minor cutting edges 

that intersect and intersect a spiral flute to form a plurality of cutting tips in a spiral arrangement 

as recited in the claims of the ’583 Patent, all for the purposes and benefits described in the 

Wang ’900 application and the ’583 Patent. The fact that both a step drill and twist drill had been 

available and in use in the marketplace for over 50 years prior to Wang ’900 application and the 

’583 Patent, in a metal-cutting industry that is arguably more than 150 years old, in my opinion, 

strongly supports the non-obviousness of their combination as described in the Wang ’900 

application and the ’583 Patent. (Ex. 2034 ¶190.) 

C. Claims 1, 2, 7, 19 and 22 Are not Obvious Based on Welty in View of 

Bannister and Durfee and/or Korb 

 
Page 25

Viking v. Hongjia Wang 
Viking Ex. 1032 
IPR2023-00474



17956.10:11062635.6/Page 24 of 33  24 
 

Like Zhou, Welty does not afford Viking the patent claim invalidating configuration that 

Viking seeks. As an initial matter, Viking acknowledges that Welty does not contain the following 

limitations: (1) the spiral flute limitation; (2) the major cutting edge defined by the sidewall of the 

spiral flute limitation; (3) the minor cutting edge defined by the sidewall of the spiral flute 

limitation; (4) cutting tips arranged spirally on a cone portion exterior. For the reasons discussed 

below, a POSA would not combine Welty with Bannister, Durfee, and/or Korb.  

Welty is a gun drill, which is its own class of specialty tool for drilling very deep holes on 

the order of 100:1, and these days, up to a 300:1 depth-to-diameter. (Ex. 2034, Endres Decl., ¶ 

104). Gun drills evolved from the very early days in the late 19th century when twist drills were 

welded to a long shaft. (Id.). In the early 20th century tubes were used with a single-edge blade at 

the cutting end so that coolant could be delivered through the tube to the cutting end and then 

backflow to flush chips out and up the tube. (Id.). Having a single blade allows large chip 

evacuation space while maintaining strength of the drill. (Id.). Welty achieves the same, including 

oil delivery, but introduced the three cutting edges at their respective diameters. (Id.). 

Welty is focused on providing a cutting edge and a heel opposite the cutting edge, with 

noticeable radial relief in between, to, according to Welty, greatly reduce breakage of drill bits due 

to freezing up. (Id. ¶105.) Specifically, Welty teaches a top blade 12 having a cutting edge 23 and 

a heel 24 with regions of radial relief on either side of the heel 24, and an intermediate blade 13 

having a cutting edge 25 and heel 26 with regions of radial relief on either side of the heel 26. The 

body 10, on the other hand, has a cutting edge 27, but no heel. Unlike the top blade and the 

intermediate step, the drill bit body has a true circular cross-section: 
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Viking admits that Welty does not disclose a spiral flute and Petitioner fails to convincingly 

argue any motivation to combine Welty with the spiral flute of Bannister, Durfee or Korb. (Ex. 

2034 ¶107). 

This is because Welty already teaches a suitable method for swarf removal, and there is 

no reason to think that the spiral flutes of Durfee or Korb (which are not used for deep drilling) 

would be effective in the applications contemplated by Welty. (Id. ¶108.) As Welty provides: 

“[o]ne of the objects of my invention is to provide a drill for boring accurate diameters of great 

depth.” (Ex. 1008, Welty, p. 1, col. 1:3-5) (emphasis added). “A duct 15 is provided to furnish oil 

for lubricating the drill and cleaning the chips from the drill.” (Id., p. 1, col. 1:41-43) (emphasis 

added). The drill 10 includes “a single flute 11 for removing chips, which are used by the boring 

operation.” (Id., p. 1, col. 1:36-39). “The cutting edge 27 of the boring portion 14 then comes 

into operation and contacts the work as shown in Figures 1 and 3, the body portion 28 being 

retained out of contact with the work due to the heel portions 26 and 26 of the boring portions 12 

and 13, respectively, contacting with the walls of the bore.” (Id., p. 1, col. 2:43-50) (emphasis 

added). 

A POSA would understand that deep-hole drilling has its own set of associated 

techniques for swarf removal, which are not compatible with the spiral flute designs taught by 

Bannister, Durfee, or Korb. (Ex. 2034 ¶109). Indeed, techniques for deep-hole drilling have been 

discussed in detail in the industry. (Id. ¶¶109-114; Exs. 2099-2104). One of the defining 

challenges of deep-hole drilling is the removal of material from the drill. Gun drills solve this 

problem by utilizing “a single V-shaped flute” and using “a cutting fluid” which “cool[s] and 

lubricate[s] the cutting area and flush out chips.” (Ex. 2099 at 222-23.)  

Substituting the straight flute taught in Welty for the spiral flute taught in Bannister, 

Durfee, and Korb would cause damage to the hole wall and decrease accuracy. (Ex. 2034 ¶117). 

The depth of a hole that the drill is intended for is limited by the drill design. (Id.) Spiral twist 

drills are generally limited to a depth of approximately 10 times the drill diameter. Drilling 

deeper than this increases the opportunity for damaging the hole, because it requires the drill to 

be removed from the hole to extract chips. It is well accepted that the straight flute disclosed in 

Welty is excellent for and generally preferred for drill very deep holes. (Id.; see also Exs. 2099-

2104).  
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On the other hand, a POSA would understand that spiral flute designs become ineffective 

in drilling deeper holes and have difficulty removing chips, resulting in the scouring of the hole 

walls, jamming, and heat build up. (Ex. 2034 ¶117). Adding a spiral flute to Welty would also 

create a longer path for the cooling/lubricant, thereby slowing chip removal, and increase the 

amount of contact between the drill and the hole wall, and the chance for damage along with 

that. Thus, modifying Welty to include the spiral flute of Bannister, Durfee, or Korb would 

render Welty’s drill inoperable for its intended purpose and destroy its basic objective of 

“provid[ing] a drill for boring accurate diameters of great depth.” (Id. ¶118; Ex. 1008, at p. 1, 

col. 1:3-5).  

Not only would modifying Welty in this manner make Welty’s drill inoperable for its 

intended purpose and destroy its basic objective, but there is no reason to modify Welty in this 

manner. Welty’s disclosed system of using lubrication to cool the cutting edges and heels and 

flush the chips away rapidly through the straight flute and exiting the hole, is perfectly suitable 

for its intended purpose. (Ex. 2034 ¶119). 

Any such modification would add unwanted cost and complexity, be difficult to 

implement, and for little or no clear benefit. (Ex. 2034 ¶120). For instance, Welty teaches that 

the heels on a portion of the periphery of the body portion are approximately opposite to the 

cutting edge. (Ex. 1008, p. 1, col. 1:50-53, col:2:6-9.) This heel placement is critical to the 

operation of Welty, and Welty indicates that the placement of such heels should be opposite the 

cutting edges to counter the force of the cutting action. Modifying the steps at the tip of Welty to 

include a spiral flute would add complexity, as it would cause the cutting blades to be spiraled, 

which would also require the placement of the heels to be spiraled in design. This would add 

balance issues and other problems that only a complex analysis could determine. (Ex. 2034 

¶120).  

As such, Viking’s proposed modification of Welty to include a spiral flute (and cutting 

tips arranged in a spiral) is improper. In re Schweickert, 2016-1266, 8-11 (Fed. Cir. Jan. 26, 

2017) (non-precedential) (vacating PTAB obviousness ruling for lack of substantial evidence; 

substitution would defeat purpose of primary reference’s system, solve no problem in primary 

reference, add unwanted cost and complexity, and be difficult to implement); Chemours Co. FC 

v. Daikin Indus., 4 F.4th 1370, 1376 (Fed. Cir. 2021) citing Trivascular, Inc. v. Samuels , 812 

F.3d 1056, 1068 (Fed. Cir. 2016) “(finding no motivation to modify the prior art where doing so 
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‘would destroy the basic objective’ of the prior art).” Cook Grp. v. Bos. Sci. Scimed, Inc., 2019-

1370, 18-19 (Fed. Cir. Apr. 30, 2020) “In DePuy, however, we explained, ‘[a]n inference of 

nonobviousness is especially strong where the prior art’s teachings undermine the very reason 

being proffered as to why a person of ordinary skill would have combined the known elements,’ 

i.e., where a prior art reference “teaches away” from the proposed modification.’” (citing DePuy 

Spine, Inc. v. Medtronic Sofamor Danek, Inc., 567 F.3d 1314, 1326 (Fed. Cir. 2009). 

Welty fails to teach several additional elements of the ‘583 Patent’s challenged claims. 

Notably, because the chips are flushed away from the cutting tip as soon as they are 

formed, beyond any initial chip formation/chip breaking, there is no time nor desire to “crush 

cutting chips into finer chips” as claimed using any gundrill. (Ex. 2034 ¶115). In Welty, like 

most gundrills, a coolant duct 15 carries a large flow of coolant just below the front tip and 

opposite cutting edge 23 and 25. (Id.) Any chips that are formed at the front tip or by cutting 

edges 23 and 25 are immediately flushed down the straight flute and out of the hole. (Id.) In 

order for chips to be crushed into finer chips, the chips would need to be located at the front of 

the drill for a period of time sufficient for further crushing of the chips. (Id. ¶116). Because 

Welty’s body portion 28 is held out of contact with the bore wall by heels 24 and 26 (where only 

the cutting edge 27 contacts the bore wall), there is a space between the bore and body portion. If 

chips were to be retained unnecessarily for further crushing, the fine chips would find their way 

into the space between the bore wall and the body portion, thus damaging the finish and accuracy 

of the bore wall. (Id.) If the cooling/lubricating fluid injection were to be removed from Welty 

for the purpose of retaining chips at the front portion, against Welty’s teachings, the drill would 

need to be removed from the deep hole frequently to remove chips, which each removal cycle 

causing damage to the accuracy of the hole.  

Thus, a POSA would not understand Welty’s drill as being configured to crush cutting 

chips into finer chips nor even capable of crushing the chips. (Id.)  

Additionally, Welty does not disclose the “cylindrical second step” required by Claims 1 

and 8, since heels 21 and 26 cause the second surfaces expressly to have non-circular cross-

section. (Ex. 2034 ¶121). Rather, the second step surfaces have cross-sections that are oblong in 

shape, not substantially circular. The single cutting edge defining one side of the straight flute in 

Welty creates minimal contact between the drill and the hole. A POSA would understand that 

this is desirable for Welty’s intended operation. (Id.) 

 
Page 29

Viking v. Hongjia Wang 
Viking Ex. 1032 
IPR2023-00474



17956.10:11062635.6/Page 28 of 33  28 
 

And, as Viking acknowledges, Welty does not teach that the cutting tips be arranged in a 

spiral pattern, as required by Dependent Claims 18 and 22. (Ex. 2034 ¶122). As explained in 

detail above, the swarf-evacuating flute is expressly straight, as shown in Figures 2-5. The 

leading surface of the flute, the surface that intersects the cutting edges 23, 25, and 27 to form 

the cutting tips, is clearly straight. This results in cutting tips that are not formed spirally. (Id.) 

In sum, there is no reason a POSA would have modified a well-known device and 

process for deep hole drilling with an inferior device and process. Petitioner is employing 

hindsight by picking and choosing parts of the prior art to make a Frankenstein-like device out of 

the Welty drill. “Ex post reasoning” and “hindsight” are forbidden in the obviousness analysis.  

DirectTV, LLC v. Qurio Holdings, Inc., IPR2015-02006, at *13-14 (P.T.A.B. Apr. 4, 2016) 

(Paper 6). Thus, one “must not pick and choose isolated elements from the prior art and combine 

them so as to yield the invention in question if such a combination would not have been obvious 

at the time of invention.”  Abbott Labs. v. Sandoz, Inc., 544 F.3d 1341, 1348 (Fed. Cir. 2008) 

(quoting Dennison Mfg. Co. v. Panduit Corp., 475 U.S. 809, 810 (1986)). The fact is, Welty has 

a drill that is well designed for accurate deep hole drilling. (Exs. 2099-2104). Modifying Welty 

with the spiral flutes of Bannister, Durfee, or Korb would destroy this basic objective and make 

it inoperable for this purpose.         

Notwithstanding the lack of motivation or reasonable expectations of success in making 

Viking’s proposed combinations, the strong objective evidence of nonobviousness, discussed in 

Section II.B.2 above, further defeats any possible claim of obviousness.  

D. Claims 5, 8, 12-15 and 18 Are not Obvious Based on Welty in View of 

Bannister and Durfee and/or Korb and further in View of Zhou 

For its fourth alleged Ground for rejection, Viking admits that Welty does not teach or 

suggest either a chisel tip or a minor cutting edge of the top blade that is longer than the minor 

cutting edge of the intermediate blade (as recited in Wang’s Claims 5, 8, 12, 13, and 18). Viking 

proposes combining Welty with Zhou to overcome this deficiency.  

However, as explained above, Welty is a gun barrel bore cutting tool. Zhou is a twist drill 

that, according to Viking, discloses a chisel edge, etc. Welty is not a twist drill, and not combinable 

with twist drills. (Ex. 2034, ¶124). Given the vastly different purposes served by each, a POSA 

would have no motivation or reasonable expectation of success in combining a gun drill with 

features of a twist drill or a step drill. (Id.)  
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This too is supported by the strong secondary considerations of nonobviousness present 

here, discussed in Section II.B.2 above.  

II. CONCLUSION 

For the foregoing reasons, Mr. Wang respectfully requests the Board find that Viking 

failed to demonstrate by a preponderance of evidence that the challenged claims are 

unpatentable.  
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