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* The ‘583 Patent and Background of the Invention
e Priority

« Non-Obviousness
» Wang in view of Gentry and Durfee
 Bannister in view of Zhou or Welty
 Bannister in view of Zhou or Welty and Korb

« Strong Secondary Considerations of Non-Obviousness
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e Lack of Anticipation by Zhou

e Non-Obviousness
« Zhou in view of Bannister, Gentry and Durfee
« Welty in view of Bannister, Durfee, and Korb
« Welty in view of Bannister, Durfee, Korb, and Zhou
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The ‘583 Patent and
Background of
Invention
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Ex. 1001 (‘583 Patent)

Ex. 1001 at Fig. 3
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Ex. 1001 at Fig. 1A

Twist Drill

 Most common drill
 Drills holes of set diameter

29 standard sizes; 8 silver &
deming sizes

Ex. 2034 (473) at ] 152; Ex. 1004 (473) at ] 37.
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Paper 1 (473) at 2

U.S. 8,029,215 (Gentry) U.S. 10,058,929 (Durfee) U.S. 4,582,458 (Korb)

(FIG. 1) (FIG. 1)
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Step Drills

 Used for thin materials (step

thickness)

e Drills holes of multiple different
diameters, depending on step

o Users typically drill slowly to
feel number of steps

Ex. 1023 at p.50

Paper 54 (473) at 14, 19
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Step Drills

 Cylinder narrower than cone
portion

 Cylinder shorter than cone
portion

 Only one cutting blade engages
at a time

Paper 54 (473) at 14, 19; Ex. 1023 at p.50
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Gun Drills

 Used to drill very deeply into
material

e Lubricant used to remove swarf
« Single, straight V-shaped flute

Ex. 2003 at  43; Ex. 2099 at 11-12

Ex. 2101 at 9; Ex. 2100 at 4; Ex. 2102 at 2.
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Advantages

* Reduced cutting resistance

* Increased precision

e Smoother drilling

e Increased lifetime of drill bit

* Increased stability with even
distribution of cutting force

Ex. 1001 at 9:14-31, 48-61
Ex. 1001 (‘583 Patent)
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Advantages

« Faster penetration rate
 Improved durability
 Improved chip evacuation

* Reduced or eliminated bit
walking

 No pilot hole

Ex. 2034 at § 164; Paper 28 (473) at 5-6
Ex. 1001 (‘583 Patent)
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Priority

|
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PCT/CN2016/073767
* Filed February 14, 2016

Ex. 1019
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U.S. App. No. 15/847,900
e Filed December 19, 2017

 Published May 17, 2018

 Claims priority to ‘767
Application

Ex. 1009
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Prior Art

Invention

Ex. 1009 at Fig. 1 (Prior Art) and Fig. 5 (Invention)
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Ex. 1001 (‘583 Patent)

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 rear end of the
cone portion, each of the plurality of composite cutting

blade groups comprising:

Ex. 1001 at Cls. 1, 8 (pp. 14-15)

Ex. 2073 (Priority Claim Chart)
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Paper 13 (473) at 11
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Viking Admits Axial Relief Is Ubiquitous

Paper 1 at 50; Ex. 1004 at § 151; Ex. 2034 at  11; Paper 54 at 7-8; Paper 28 at 9

Hologic, Inc. v. Smith & Nephew, Inc., 884 F.3d 1357, 1362 (Fed. Cir. 2018); Inphi Corp. v. Netlist, Inc., 805 F.3d 1350, 1354-55 (Fed. Cir.

2015)
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[0006]) An efficient twist drill for layered drilling com-
prises a drill bit body, wherein the drill bit body comprises
a shank portion and an operation portion: the shank portion
is connected with the operation portion: the operation por-
tion has a cutting portion at a front end, wherein a plurality
of flutes distributed in parallel and at intervals are symmetri-
cally arranged along a flank surface of the cutting portion;
the flutes divide main cutting blades into a plurality of first
cutting blades and second cutting blades; and connecting
lines of the first cutting blades and the second cutting blades
form a step-like structure.

Ex. 1009 at [0006]
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Paper 13 (473) at 17
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Paper 28 (473) at 11
Ex. 2034 at 15
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spiral structure.

[0010] Preferably, connecting lines of the flutes form a

[0035] 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. The
ladder-like cutting blade of the present disclosure can be
applied to drilling cutting tools such as screw taps, expand-
ing drills, countersink drills, reamers, etc. Even only one
ladder-like drill bit is arranged, While the ladder-like drill bit
can be combined with different cutting tools.

Ex. 1009 at 11 [0010], [0035]
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Paper 28 (473) at 12-13
Ex. 2034 at 1 18-19
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Paper 28 (473) at 12-13
Ex. 2034 at 1 18-19

[0010] Preferably, connecting lines of the flutes form a
spiral structure.

[0035] 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, The
ladder-like cutting blade of the present disclosure can be
applied to drilling cutting tools such as screw taps, expand-
ing drills, countersink drills, reamers, etc. Even only one
ladder-like drill bit is arranged, While the ladder-like drill bit
can be combined with different cutting tools.

Paper 28 (473) at 13
Ex. 2034 at 1 20
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Paper 28 at 14-15; Paper 54 at 5; Ex. 2034 at 11 24-26
Paper 45 at 5
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Paper 54 (473) at 5
Ex. 2003 at 1 19

[0031][ second cutting blades 6; and connecting lines of the first
cutting blades 5 and the second cutting blades 6 form a
step-like structure (which can also be called a ladder-like
structure), i.e., the main cutting blades of the present dis-
closure are step-like structures. Meanwhile, a cross section

Ex. 1001 at 1 [0006], [0031]
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Paper 54 (473) at 5

* |Inconsistent with use of “flutes”

» “Connecting lines of the flutes 4” is distinct from
“connecting lines of the first cutting blades 5 and
the second cutting blades 6”

» Renders meaningless “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”

Paper 28 at 14-18; Ex. 2034 at 1 24-32,
38-40; Paper 54 at 3-6
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Ex. 1009 at Fig. 13

Ex. 1009 at 1 [0031]; Paper 28 (473) at 20-21;
Paper 54 at 6-7.
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Ex. 1009 at Fig. 5 Ex. 1012 at Fig. 7
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Korb Axial Relief Unambiguously Taught

At each cutting edge the cylindrical surfaces are re-
: lieved radially and the conical surface is relieved axially
: over an acute circumferential angle. The major periph-
eral portions of the cylindrical and conical surfaces for

. each diameter are respectively concentric to the axis of
the drill and of zero pitch angle.

6 22 8 surfaces of the drill. These radiused surfaces provide the
Jingd p cutting edges and each radiused cutting edge is “backed
& ' off” and axially “relieved” to provide clearance behind
for cutting edges. In effect, the cutting edges thus have

Y| Ex. 1012 at Abstract, 1:19-22
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Fig. 1 Fig. 3

Paper 28 at 18-20; Ex. 2034 at §{ 35-37
Ex. 1018 at pp. 9, 145; Ex. 1015, Figs. 1 and 3
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Bannister in View of
Zhou, Welty, and/or
Korb
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Ex. 1006 at Figs. 2-3
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Ex. 1007 at Figs. 1-2
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Ex. 1008 at Figs. 1-2
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Ex. 1008 at Figs. 3-5
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Ex. 1012 at Fig. 7
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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 rear end of the
cone portion, each of the plurality of composite cutting

blade groups comprising:
a conical first step surface;

Ex. 1001 at Cls. 1, 8 (pp. 14-15)
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(S4) TWIST DRILE

Ex. 1001 (‘583 Patent)

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 plirality 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

Ex. 1001 at Cls. 1, 8 (pp. 14-15)
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USO1100758382

u» United States Patent o) Patemt Noz  US 11,007,583 B2
Wang 45) Date of Pate May 18, 2021

Ex. 1001 (‘583 Patent)

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 and the sidewall of
the spiral flute; and

Ex. 1001 at Cls. 1, 8 (pp. 14-15)
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Ex. 1004 at § 253; Ex. 1001 at 5:9-11
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Paper 28 at 27-30; Paper 54 at 12; Ex. 2034 at {1 49-51
Ex. 1004 at 1 253; Ex. 1001 at 5:9-11
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Paper 28 at 30
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10

18

-~

weaken the drill. The cutting edges for the in-
termediate drill units are preferably substantially
normal to the axis of the drill and accordingly
will produce short chips. The first, or small drill
unit and the outer or largest drill unit are pref-
erably ground to a bevelled or conical cutting
edge whereby, when drilling soft metals, such as
soft steel, copper and the like, long spiral chips
are produced. These long spiral chips thus
formed take with them the short chips formed
by the cutting edges which are substantially nor-
mal to the axis of the drill and thus rid the hole

of the short chips which might otherwise clog it.

Paper 28 at 23-25; Ex. 2034 at {{ 43-48; Ex. 1006 at 2, col. 1:10-19
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- drills, and ‘has ‘for some of its objects the pro-
.vision of such a drill which shall be operable with
‘much less power than twist drills as heretofore
~formed; which shall generate less heat in cutting;
* which -shall be effective to drill a round hole; 5
‘which shall be readily started into the material
*-to be drilled; which shall be effective to drill large
© holes in one operation; and which shall-be effec-
10 tive to clear the hole being drllled of chips as they
“are formed.: - i A --

O

Paper 28 at 31-38; Ex. 1006 at 1, col. 1:1-11, 2, col. 1:10-19

i ———

~ My invention relates to metal ‘working twist 10 will produce short chlps The ﬂrst ‘or small drill

unit and the outer or largest drill unit are pref-
erably ground to a bevelled or conical cutting
edge whereby, when drilling soft metals, such as
soft steel, copper and the like, long spiral chips
are produced. These long spiral chips thus
formed take with them the short chips formed
by the cutting edges which are substantially nor-
mal to the axis of the drill and thus rid the hole

of the short chips which might otherwise clog it.
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Paper 54 at 11-12; Ex. 2118 at 78:5-14, 75:23-78:14
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Paper 54 at 17-19; Paper 28 at 41-42; Ex. 2003 at {1 41-42
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Bannister

Ex. 1006 at Fig. 2

Korb

32

Ex. 1012 at Fig. 7; see also Paper 28 at 42-44; Paper 54 at 14; Ex. 2034 at {1 162-164, 181-
185; Ex. 2003 at 1 43; Ex. 1023 at p.50
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Ban nister
z,lss,m
T.?"“_ Dm“

~My invention relates to metal working twist
. dnlls, and ‘has ‘for some of its’ objects the pro-
.vision of such a drill which shall be éperable with
~much Iesr» power than twist. drills'as heretofore
~formed; which shall generate less heat in cutting;
which shall be efrective to drm a round hole;

' . y .
"-to be: drllled which shall be effective to drill large

“holes iri ‘'one operation; and which shall be effec-

sfiverto clear the hole being drilled of chips as they
~are formed, i - v

Ex. 1006 at Title, 1, col. 1:1-44

Korb

[54] STEPPED DRILL CONSTRUCTION

The present invention provides a stepped drill of the
same general type as disclosed in the previous art but
which is uniquely constructed to give improved cutting
performance. In particular, the stepped drill bit has two
cutting flutes which provides a pair of circumferentially
spaced cutting edges for each different diameter. Each

Ex. 1012 at Title, Abstract, 1:30-50; see also Paper 28 at 42-44; Paper 54 at 14; Ex. 2034 at

{11 162-164, 181-185; Ex. 2003 at 1 43; Ex. 1023 at p.50
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Bannister
T sassise
TWIST DRILL

Korb

[54] STEPPED DRILL CONSTRUCTION

Ex. 1006 at 2, col. 1:7-19

Ex. 1012 at Title; Ex. 1023 at p.50; see also Paper 28 at 42-44; Paper 54 at 14; Ex. 2034 at
111 162-164, 181-185; Ex. 2003 at ] 43
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Presumption of

Nexus
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Matco Hyper-Step Astro TurboStep

Exs. 2041 at 1: Exs. 2011, 2041-2045 Ex. 2046 at 1
Ex. 2036 at fff 7-10 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 56
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Ex. 2034 at 11121-136; Exs. 2074-2089 (Nexus Patent Claim Charts)
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Viking Norseman

Ex.2025at 1 Ex. 2024 at 1
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Private Labels

Ex. 2058 at 1; Ex. 2026 at 1, 3; Ex. 2027 at 1; Ex. 2048 at 1

Ex. 2071 at 29:15-30:24, 83:17-24, 90:11-14, 108:12-109:6, 117:2-12
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Ex. 2034 at 11137-141; Exs. 2090 and 2064
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Ex. 2028 at 1

Steel Vision

Ex. 2029 at 3
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Ex. 2034 at 11142-148; Exs. 2094-2097
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See generally Ex. 1044 at 1 45-51

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

63

Wang Ex. 2122

Viking Drill & Tool Inc. v. Wang
IPR2023-00473

Page 63




Viking Misrepresents Endres’
Testimony Regarding
Performance Testing

Paper 43 at 25-26
Ex. 1046 at 131:21-133:24
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Paper 54 at 16 (annotating Ex. 2081 at 3)
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See generally Ex. 1044 at 1 45-51
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Strong Evidence
Il of Secondary
Considerations
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Copying and
Industry Praise
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Ex. 1045 at {1 3-4
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Ex.2025at 1
Ex. 2034 at 11 162-164, 179-180
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Ex. 2024 at 1
Ex. 2034 at 11 162-164, 179-180
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KnKut USA Made Step Point drill bits combine a split tip point with a step drill design for accurate starting
without the need of a center punch. This distinctive design reduces heat to increase the tool life of the drill bit
and can be used to enlarge existing holes without damaging the drill bit point. The shorter Mechanics Length
gives you a sturdier drill bit with 3-Flats on the shanks, sizes 3/16" and above, to help eliminate slippage in your
chuck. Our KnKut Step Point Drill Bit is great for hard steel, brass, sheet metal and acrylics.

e Made In USA

» Great for hard steel, brass, sheet metal and acrylics

« Split point step design starts on contact, self-centers and eliminates the need for a center punch
» Can be used to enlarge existing holes without damaging the point

» Mechanics length provides a shorter sturdier construction

» 29 Piece Set Sizes: 1/16 - 1/2 by 64ths

Ex. 2026 at 1
Ex. 2034 at 11 162-164, 179-180
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Ex. 2027 at 1
Ex. 2034 at 11 162-164, 179-180
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Ex. 2048 at 1
Ex. 2034 at 11 162-164, 179-180

CTD29TMS - 29
Piece Tempest

Point Mechanic's
Length Drill Bit Set

Store / Power Tool
Accessories / Drill Bit Sets &

Sharpeners

$449.95

Product Details

Tempest drill bit design runs
cooler with less friction. Heat
treated M2 high speed steel
construction. Drills 2x faster
than traditional drill bits while
lasting 4x longer. Stepped tip
prevents drill bit walking on
rounded surfaces. Easily drills
complete holes or enlarges
existing holes through hardened
steel, stainless steel,
aluminum, & grade 8 bolts.
Three flat shank design
eliminates slippage. Sizes 1/16"
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Ex. 2058 at 10

Ex. 2034 at 11
162-164, 179-
180
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Ex. 2012 at 1; Ex. 2013; Ex. 20
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Ex. 2015
Ex. 2051
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Ex. 2012; Ex. 2049
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Ex.2021at1, 7,17
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Ex. 2016; Ex. 2052
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Ex. 2021 at 10

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

82

Wang Ex. 2122

Viking Drill & Tool Inc. v. Wang
IPR2023-00473

Page 82




Ex. 2021 at 14
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Ex. 2022 at 2-3, 6
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Ex. 2022 at 6-7
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Ex. 2022 at 8
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Commercial

success
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Il Long-Felt Need
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Step Drills

e Existed since the mid-1900s

Ex. 2003 at 1 44; Ex. 2034 at 11 181-185

Twist Drills
e Existed since the 1800s
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Secondary Considerations
Confidential
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Copying and
Industry Praise

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

94

Wang Ex. 2122

Viking Drill & Tool Inc. v. Wang
IPR2023-00473

Page 94




CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Industry Praise and Copying

Ex. 2055 at 1
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Ex. 2059 at 4
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Ex. 2059 at 5
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Ex. 2056 at 6
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Ex. 2057 at 2-3
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Ex. 2057 at 2-3
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CONFIDENTIAL -ATTORNEYS’ EYES ONLY

Industry Praise and Copying
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Commercial
Il Success and Long-
Felt Need
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Commercial Success — Tsteigen

Paper 54 at 24; Ex. 2039; Ex. 2036 at 12
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Paper 54 at 24-25; Ex. 2066
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Practicing

Astro: 57% Price Premium

Paper 54 at 24-25; Ex. 1048 at 69:2-15 and 84:23-85:2
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Kimball: 30-55% Price Premium

Ultra Step Standard
29-piece

Silver & Deming

Paper 54 at 24-25; Ex. 2071 at 87:19-24 (Viking); Ex. 2058 at pp. 10-11 (Kimball)
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Commercial Success — Viking

Ex. 2067 at 1
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Commercial Success — Viking
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Commercial Success — Viking

Ex. 2068 at 1
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Commercial Success — Viking

Ex. 2069 at 1
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Commercial Success — Viking

Ex. 2070 at 1
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Viking’s Post-Litigation Claims Are Not
Credible

Fulk Declaration Evidence

Ex. 1045at 14 Ex. 2055 at 1; Ex. 2056 at 6 (Emails from Kimball Midwest)
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Viking’s Post-Litigation Claims Are Not
Credible

Fulk Declaration Evidence

Ex. 1045 at § 15 Ex. 2067 (Email from Scott Roussin) at 1; Ex. 2071 (Roussin Dep. Tr.) at 87:2-24
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Ex. 2119 at 22:14-22

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

116

Wang Ex. 2122

Viking Drill & Tool Inc. v. Wang
IPR2023-00473

Page 116




CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Ex. 2119 at 28:4-17
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Ex. 2119 at 76:2-15
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CONFIDENTIAL - ATTORNEYS’ EYES ONLY

Viking’s Post-Litigation Claims Are Not
Credible

Ex. 2119 at 77:8-79:18
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Ex. 2119 at 83:7-84:18
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Ex. 2119 at 80:4-81:7
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Zhou Invalidity
Grounds
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Ex. 1007 at Figs. 1-2
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Ex. 1006 at Figs. 2-3
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FIG.1

Ex. 1010 at Fig. 1
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Ex. 1011 at Figs. 1 and 2
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Paper 65 (474) at 16-17; Paper 30 at 22-24; Ex. 2003 (474) at 11 27-30; Ex. 2003 (473) at {1 41-42
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Zhou Gentry

Fig. 2

Ex. 1007 at Figs. 1 & 2 Ex. 1010 at Fig. 5; see also Paper 30 (474) at 18-24; Paper 65 at 8-9; Ex. 2034 at 1 162-
164, 181-185; Ex. 1023 at p.50
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Zhou

(54) Title of utility model

Twist drili having main cutting edge segments and
asymmetrical edge heights

(57) Abstract

The present utility model is a twist drill having main
cutting edge segments and asymmetrical edge
heights. It comprises a twist drill body (9), an edge
back (10), a central drill tip (5) and a chisel edge (8),
characterized in that the twist drill further comprises
two main cutting edge segments which have
asymmetrical edge heights on the same
circumference; wherein one main cutting edge
segment is divided into one segment as a segmented
outer protruding edge (1) and another segment as a
segmented inner sunken edge (3); corresponding to
said one main cutting edge segment on the same
circumference, the other main cutting edge segment
has one segment as a segmented outer sunken edge
(2) and another segment as a segmented inner
protruding edge (4); and the twist drill further
comprises a segmented outer protruding edge swarf
separation groove (6) and a segmented inner
protruding edge swarf separation groove (7).
Beneficial effects of the present utility model:
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 at Title & Abstract

Gentry

Ex. 1010 at 1:15-23 (cited in Paper 1 (474) at p. 32); see also Paper 30 (474) at 18-24; Paper
65 at 8-9; Ex. 2034 at 11 162-164, 181-185; Ex. 1023 at p.50
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Zhou (Cont.)

[0003] 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, which help considerably
drilling and drill bit life;

in increasing efficiency

examples are the Chinese “multi-facet drill”, and cross-
sharpened drill types commonly used in America.

[0004)] Would 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

Technical field
[0001) The present utility model is a twist
drill, in particular a twist drill having main cutting edge
segments and which can be

asymmetrical edge heights,

manufactured from high-speed steel or a hard alloy.

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? People

engaged in drilling work everywhere desperately hope so.

[0005] An 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 increased drilling efficiency and

significantly

drill life.

Ex. 1007 at 1[0001], [0003], [0004], [0005]; see also Paper 30 (474) at 18-24; Paper 65 at 8-9; Ex. 2034 at 11 162-164, 181-185;

Ex. 1023 at p.50
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Zhou (Cont.)

[0014] 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.

Ex. 1007 at 1[0014], [0029], [0024]; see also Paper 30 (474) at 18-24; Paper 65 at 8-9; Ex. 2034 at {1 162-164, 181-185; Ex. 1023

at p.50
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Zhou

Ex. 1007 at Figs. 1 & 2

Durfee

l

1T

1
—

Ex. 1011 at Figs. 2 & 4 (cited in Paper 1 (474) at pp. 34, 66); see also Paper 30 (474) at 42-
48; Paper 65 at 11-13; Ex. 2034 at 1 162-164, 181-185; Ex. 1023 at p.50
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Zhou

Durfee

(54) STEP DRILL BIT WITH VARIABLE
HELICAL FLUTE

Ex. 1007 at Title, Abstract, {1 [0001], [0003], [0004],
[0005], [0014], [0024], [0029]; Claim preambles

(57) ABSTRACT

A step drill bit can include a cutting head defining a
longitudinal axis and multiple steps having ditferent etfec-
tive diameters. First and second cutting edges can be formed
in the cutting head. The first cutting edge and the second
cutting edge can be arranged such that the bit is asymmetric
in a plane perpendicular to the longitudinal axis relative to
a plane containing the longitudinal axis. The step drill bit can
further include one or more flutes. Each flute can define a
groove in the cutting head that extends along a helical path
about the longitudinal axis. Each flute can have a variable
helix angle such that the angle of the helix about the
longitudinal axis changes at one or more points along the

length of the flute.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ex. 1011 at Title, Abstract (cited in Paper 1 (474) at p. 33); see also Paper 30 (474) at 42-48;
Paper 65 at 11-13; Ex. 2034 at {1 162-164, 181-185; Ex. 1023 at p.50
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USO1 100758382

o2 United States Patent am Patent No: US 11,007,583 B2
Wa w51 Date of Patent: May 18, 2021

Ex. 1001 (‘583 Patent)

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 1s 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
the minor cutting edges of the plurality of composite cutting
blade groups.

Ex. 1001 at Cls. 7, 12, 13

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 135

Wang Ex. 2122

Viking Drill & Tool Inc. v. Wang
IPR2023-00473

Page 135




USO1100758382

u» United States Patent o) Patemt Noz  US 11,007,583 B2
Wang 45) Date of Pate May 18, 2021

Ex. 1001 (‘583 Patent)

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 and the sidewall of
the spiral flute; and

Ex. 1001 at Cls. 1, 8 (pp. 14-15)
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Ex. 1004 at § 253; Ex. 1001 at 5:9-11
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Ex. 1008 at Figs. 1-2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

144

Wang Ex. 2122

Viking Drill & Tool Inc. v. Wang
IPR2023-00473

Page 144




Ex. 1008 at Figs. 3-5
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Ex. 1012 at Fig. 7
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Ex. 1007 at Figs. 1-2
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Gun Drills

 Used to drill very deeply into
material

e Lubricant used to remove swarf
« Single, straight V-shaped flute

Ex. 2003 at  43; Ex. 2099 at 11-12

Ex. 2101 at 9; Ex. 2100 at 4; Ex. 2102 at 2.
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Gun dnlls (Fig. 12m), which are used in
horizontal deep-hole drilling machines (see
the section “'Deep-Hole Drilling Machines™
in this article). have a single V-shaped flute;
the single cutling face is sharpened oftset to
form two cutting angles. When dnlling,
these angles form two chips broken into
short lengths for easier expulsion. The dnill
body is usually a steel tube through which a
cutting Muid passes under pressure and in
sufficient volume to cool and lubricate the
cutting area and flush out chips. To counter
the unbalanced cutting force of the single
cutting edge. wear pads (usually carbide)
are provided in the drill opposite the cutting
face 10 keep the drill on center. Gun dnlls
are used to dnll soft as well as hard mate-
nal.

Ex. 2099 at pp. 11-12 [222-223] (cited at Paper 30 (474) at p. 43)
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length of the drill

Ex. 2100 at pp. 3-4 [35-36] (cited at Paper 65 (474) at p. 13)
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Ex. 2101 at p. 9 [11 3.1.1-3.1.2] (cited at Paper 65 (474) at p. 13)
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Ex. 2104 at p. 1 (cited at Paper 30 (474) at p. 44)
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pose 1.5 kKW (2 hp) vertical dnll press: the
gun drill, ina 3.8 KW (5 hp) modified boring
machine with hydruulic feed. Processing
details and resubts for cach maternial dnlied
are given in Table 3. As these data show,
the gun dnll not only produced markedly
better fimsh and dimensional accuracy than
the twist drill but also drilled twice as many
pieces per grind, under production condi-
Lons.

Ex. 2099 at p. 12 [223]; Paper 30 (474) at pp. 43-44; Paper 65 (474) at p. 13
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Paper 65 (474) at 16-17; Paper 30 at 22-24; Ex. 2003 (474) at 11 27-30; Ex. 2003 (473) at |1 41-42
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Ex. 1008 at Figs. 1 & 2

Korb

32

30

Ex. 1012 at Figs. 7 & 8; see also Paper 30 (474) at 42-48; Paper 65 at 11-13; Ex. 2034 at {1
162-164, 181-185
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Welty

Referring to the drawing in detail, 10 designates
a drill which i provided withh a single rave
Tor removing cnips, which are used by the bor-
ing operation. Drill 10 is further provided at

and (4. "Aduct (5 is provided to lurnish oil for
lubricating the drill and cleaning the chips from
the drill. Cross groove 17, hole 8, and hole 19
are provided to receive means for attaching the
drill to a drill shank.

its nose end with three boring portions 12, 13,

Ex. 1008 at 1, col. 1:3-5; 1, col. 1:36-43

Korb
[54] STEPPED DRILL CONSTRUCTION

Ex. 1012 at Title, Abstract; see also Paper 30 (474) at 42-48; Paper 65 at 11-13; Ex. 2034 at
111 162-164, 181-185
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Welty

During the boring operation the boring por-
tion 12 comes in contact with the wourk 20 and
35 bores a preliminary hole therein, the boring por-
tion 2 contacting the walls of the bore at its
cutting edge 23 and at its heel 2. The boring
portion #3 which has a cutting action similar to

40 eration. This portion 13 is of greater diameter
than the boring portion 12 and will also contact
the walls of the bore only at its cutting edge 25
and its heel 26 of its body portion 24. The cut-
ting edge 27 of the boring portion {4 then comes

45 into operation and contacts the work as shown
in Figures 1 and 3, the body portion 28 being re-
tained out of contact with ﬁE Work due to the
heel portions 2! and 26 of the boring portions
12 and i3, respectively, contacting with the walls

. 60 of the bore., As only the cutting edge 25 of the

that of boring portion 12 then comes into op-

Ex. 1008 at 1, col. 2:32-50

Korb

[54] STEPPED DRILL CONSTRUCTION

The present invention provides a stepped drill of the
same general type as disclosed in the previous art but
which is uniquely constructed to give improved cutting
performance. In particular, the stepped drill bit has two
cutting flutes which provides a pair of circumferentially
spaced cutting edges for each different diameter. Each

Ex. 1012 at Title, 1:30-50; see also Paper 30 (474) at 42-48; Paper 65 at 11-13; Ex. 2034 at
111 162-164, 181-185
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Ex. 1008 at Figs. 1 & 2

Ex. 1011 at Figs. 2 & 4 (cited in Paper 1 (474) at pp. 34, 66); see also Paper 30 (474) at 42-
48; Paper 65 at 11-13; Ex. 2034 at 11 162-164, 181-185
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Welty

Referring to the drawing in detail, {0 designates
a carill which is provided with a sinele flute {i
_Qmeg_thﬁ which are used by the bor-
ing operation. Drill {0 is further provided at
its nose end with three boring portions 12, {3,

and f4. A duct (5 is provided tg furnish oil for
lubricating the drill and cleaning the chips from
the drill. Cross groove i1, hole 18, and hole 19
are provided to receive means for attaching the
drill to a drill shank.

Ex. 1008 at 1, col. 1:3-5; 1, col. 1:36-43

Durfee

(54) STEP DRILL BIT WITH VARIABLE
HELICAL FLUTE

(57) ABSTRACT

A step dnll bit can include a cutting head defining a
longitudinal axis and multiple steps having different effec-
tive diameters. First and second cutting edges can be formed
in the cutting head. The first cutting edge and the second
cutting edge can be arranged such that the bit is asymmetric
in a plane perpendicular to the longitudinal axis relative to
a plane containing the longitudinal axis. The step drill bit can
further include one or more flutes. Each flute can define a
groove in the cutting head that extends along a helical path
about the longitudinal axis. Each flute can have a variable
helix angle such that the angle of the helix about the
longitudinal axis changes at one or more points along the
length of the flute.

Ex. 1011 at Title, Abstract (cited in Paper 1 (474) at p. 33); see also Paper 30 (474) at 42-48;
Paper 65 at 11-13; Ex. 2034 at 1 162-164, 181-185
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