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1 that's primarily radial.
2 Q Okay. | think we referred to that earlier
3 as a flank surface, perhaps? Is that possible?
4 A The flank surface exists before the flutes
5 are applied. And by applying these flutes 4, by
6 applying the flutes 4, the plank surface is |argely
7 replaced with the flutes 4.
8 Q Can | ask you now to | ook at figure 8?
9 A Okay.
10 Q And what do you see there? Can you
11 descri be what's in that figure?
12 A | see a zoonmed inverse of the cone portion
13 of the drill.
14 Q Okay. And there's an angle B represented
15 by two dashed lines. Can you describe those two
16 dashed lines?
17 A That would be the what we're calling the
18 cone angle. It's an included angle.
19 Q Can you go down to Paragraph 327?
20 A Okay.
21 Q And just over halfway down, there's a
22 sentence that begins, "Since flutes need to be dug
23 in the flank surface to formthe latter like main
24 cutting bl ades, the area of the flank surface 3
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1 will be set slightly Iarger and an angle B formed
2 by the connecting lines of the top end points of
3 the first cutting blades 5."
4 A And where did you start that reading, what
5 wor ds?
6 Q There's a sentence just over hal fway down
7 Paragraph 32 that starts, "Since flutes need."”
8 A Okay. Can you please give me a nonent to
9 read that? Okay.
10 Q So what do you think is meant by the term
11 connecting lines here in this context?
12 A In this case it's described specifically to
13 be connecting points.
14 Q So the connecting |lines here are connecting
15 bet ween points on the different steps on the cone
16 portion; is that right?
17 A In this case they are lines that don't
18 actually exist. They don't exist on the drill.
19 They are drawn to show this angle and described to
20 connect a series of points.
21 Q Okay. But do you agree again in this
22 context that the phrase connecting lines is shown
23 to connect between points?
24 A Yes.
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1 Q Okay. So what you said earlier, that
2 connecting lines with regard to the first and
3 second cutting bl ades neant the edge where
4 di fferent surfaces conme together?
5 A Yes.
6 Q But here the termconnecting lines is
7 connecting different points on different surfaces?
8 A Yes. It states that explicitly.
9 Q Let's go to Paragraph 35. That first
10 sentence in Paragraph 35 says, "The flutes of the
11 present disclosure may be arc-shaped flutes adapted
12 to a radian of the flanked surface or the
13 connecting lines of the flutes forma spiral
14 structure.”" Do you see that?
15 A Yes.
16 Q What do you understand the phrase
17 arc-shaped flutes adapted to a radian of the
18 fl anked surface means?
19 A The one that we're tal king about these
20 flukes 4, not the chip evacuation flute. And this
21 is saying that they are arc shaped, which neans
22 t hey come around the axis, rotate around the axis
23 of the drill, because they can only contact the
24 body. The structure of the drill, the materi al
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or not.

BY MR. Ml NTYRE:

A Yes.

Q Looking at

revol ve around the axis;

a straight intermediate, or maybe a perpendi cul ar
cutting edge, right?

A | n Paragraph 42, intermediate major cutting
edges, preferably normal, perpendicular to the
axis, yes.

Q Okay. Have you ever seen a step drill with
somet hing that wasn't conical ?

A No, not that | recall.

Q Okay. So if one of ordinary skill was to
| ook at Banni ster and say maybe we shoul d change
that intermediate cutting edge for something, they

could make it conical, because you said
conical cutting surfaces out there. Are there any
ot her types of cutting surfaces out ther
could be changed to?

MR. CUNNI NGHAM  Obj ecti on.

THE W TNESS: Not hi ng comes to m

Q Okay. So straight or perpendicul

conical, those are the two options here?

Par agraph 47, you say

it's going to be conica
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1 "Each conposite cutting blade group is not
2 configured to crush cutting chips into finer
3 chips.” Do you see that?
4 A Yes.
5 Q And this I anguage of crushing cutting
6 chips into finer chips, you understand that to be
7 one of the elenments of things 1 and 8 in the 583
8 pat ent ?
9 A Correct.
10 Q MWhat does that mean, crushing and cutting
11 chips into finer chips?
12 A |In 583?
13 Q Well, as you used the | anguage here in
14 Par agraph 47.
15 A Okay. To allow chips to break as they are
16 formed and beyond formation, so form ng and
17 flow ng, they break up into shorter |engths.
18 Q So you say that a chip is first formed, and
19 then it breaks or is fractured. How does it break,
20 or howis it fractured?
21 A VWhich invention are you tal king about
22 here?
23 Q You're telling me what the phrase crush
24 cutting chips into finer chips nmeans.
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A But you're now getting into how it happens.
Q Yes.
A The means of acconplishing that are
di fferent.
Q Well, can you explain how it happens?

A In the case of Bannister, those

i ntermedi ate edges, as | was stating earlier, on

any cutting edge the chip curls the head of

tool as it's formed, right? And if it curl

on itself, in this case in a drill, there's

sonmet hing there, the wall of the hole. And if it

hits that wall and bends backward, chips w

by bendi ng backward, not forward, because they

create these stress concentrations on, cal
error side of the chip.

Q Okay.

A So that's the mechani sm of breaking
chips into shorter pieces in Bannister, as

understand his intent, and that is totally

pl ausi bl e in ny understandi ng of mechani cs.

a different mechani sm of crushing chips as
acconplished in 583.
Q What does the word crush mean?

A In this context, | think of it |ike
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1 bl ender. In the 583 context, |ike a blender, you
2 crush ice, it's spinning around and breaking it
3 into smal | er pieces.
4 Q So rather than using a nortar pestle to
5 crush something with conmpressive pressure, you're
6 saying that crush doesn't mean that?
7 MR. CUNNI NGHAM  Obj ecti on.
8 THE W TNESS: |'d have to |look in a
9 dictionary, but | imagine there's different
10 definitions of crush.
11 One could think of crushing a can by
12 conpressing it, if that's what you nean.
13 BY MR. M| NTYRE:
14 Q I think we'll probably come back to this at
15 some point. Let's keep going.
16 So did you say that Banni ster does not
17 show a conposite cutting blade group configured to
18 crush cutting chips into finer chips?
19 A The inner ones are, the internedi ate ones
20 are intended to cause chip breaking, if we want to
21 call that crushing. The outer ones are
22 intentionally by their bevel, which then dictates
23 their chip flow in such a way that they woul d not
24 be breaking.
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1 BY MR. M| NTYRE:
2 Q So would you agree that the idea to crush
3 cutting chips into finer chips suggests first you
4 create cutting chips, and then those are broken
5 down into smaller pieces?
6 A Yes.
7 Q Okay.
8 A So this is ny position. Again, smaller is
9 vague. A chip size is wdth, thickness and | ength.
10 | know from ny experience, this is tal king about
11 | engt h.
12 The mechani sns of Banni ster, actually
13 it's not breaking the chip because they are
14 narrower, it's breaking the chip, crushing the chip
15 into shorter pieces in an intermedi ate by
16 controlling its direction of flow into an
17 obstruction, versus 583, that patent owner's
18 invention is by maki ng many narrow chi ps, they
19 beconme narrow enough that they are broken by this
20 whirling colliding as they make their way up,
21 because they become nmuch nmore fragile.
22 Q Wuld you agree that Bannister internediate
23 cutting blade generates a chip that is narrower
24 than a conventional drill of the sanme diameter?
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1 spi nning stuff around.
2 Q Okay. Well, how would one determ ne where
3 t he crushing is going on?
4 A Could you repeat that, please?
5 Q How woul d one determ ne where the crushing
6 i's occurring?
7 A They are very fragile because they are very
8 narrow. And at what point do they have enough
9 obstruction, enough battering by adjacent chips
10 and/or the hole wall or the drill body, it would be
11 a research project to actually try to understand
12 exactly where it's happening.
13 Q Okay. You say they are very narrow, the
14 cutting blades are very narrow. |'m presum ng
15 this is the conical cutting edges you're referring
16 to?
17 A Yes, the conical, the main cutting edges.
18 Q Is there any limtation in the claimof 583
19 patent, claim 1, on the diameter of the drill?
20 A No.
21 Q Is there any Ilimtation in claim1 on the
22 nunber of cutting blade groups that the drill has?
23 A Just a plurality.
24 Q Aplurality. And what do you understand a
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1 plurality to nean?

2 A Two or nore.

3 Q Okay. So it could be that this claim

4 covers a drill that has only two conposite cutting

5 bl ade groups?

6 A Yes.

7 Q And there's no size limt on this drill, is

8 there? Diameter | mean, drill diameter?

9 A Not as cl ai nmed.

10 Q Okay. So is it possible that you could

11 have a drill that's one inch in diameter and has

12 two cutting blade groups?

13 MR. CUNNI NGHAM Obj ecti on, form of the

14 guesti on.

15 THE W TNESS: Certainly manufacturable, if

16 that's what you nean.

17 BY MR. M| NTYRE:

18 Q Would that be covered by this clain?

19 A Yes, | think so. | don't know of anything

20 in there that woul d preclude.

21 Q Okay.

22 MR. CUNNI NGHAM  Objection. Calls for a

23 | egal concl usi on.

24 THE W TNESS: | would say as |I'm now
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1 A Oh, | sawthis in reviewing this this

2 weekend. Yes. | don't know where it went. | have
3 to read ahead of that.

4 Banni ster is | ooking to reduce al

5 t hese different performance netrics that are

6 typical for drills; chips clogging, penetration

7 rate. He wants to reduce the m nimum reduce to a
8 m ni mum the netal to be crushed during the drilling
9 operation. If it's all broken up into little

10 pi eces, that can cause problenms. |If it's all big
11 | ong pieces, that creates problems. It's a

12 bal anci ng act.

13 Q Let's go on to Paragraph 49. You say,

14 "Clainms 1 and 8, by contrast, recite a spiral

15 flute." Is it your position that Bannister does

16 not have a spiral flute?

17 A No. It then goes beyond that.

18 No, |I'm not contending that he does not
19 have a spiral flute.

20 Q Okay. In Paragraph 51 you talk about
21 phot ographs of Matco drills showing, and |I'm
22 gquoting fromthe paragraph, "The uninterrupted
23 curvature of the major cutting edges and the m nor
24 cutting edges along a spiral line of the flute, due
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1 to being, in part, defined by the side wall of the
2 spiral flute where the side wall nust also be
3 spiral.”™ Can you explain what you nean by that?
4 A Yes. The inner section of the surfaces
5 that create the two edges. There's a major edge
6 and a m nor edge to each of the conposite cutting
7 bl ade groups. Those edges al so are, those
8 connecting lines of the blades are an intersection
9 of two surfaces, right? One of those surfaces for
10 both cases is the spiral flute. And only under
11 very special circunstances, certain conbinations,
12 do you get an intersection of that helical spiral
13 flute and a point surface, a drill point surface
14 that is straight.
15 Q What are those circunstances?
16 A There is conbinations of what's called a
17 poi nt angle, so that's a conventional standard
18 twist drill. 1It's called the point angle. It's
19 t he included angle which is the sane as the
20 i ncluded angle on these conical surfaces. |It's the
21 sanme concept. There is a single angle, a point
22 angle paired with a particular -- let nme state
23 this.
24 For a given helix of the chip
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1 evacuation group, there is a particular point angle
2 that will result in the cutting |ips being
3 straight. You deviate fromthat point angle, they
4 will start either curving forward, or curving
5 backward. It's a special case of the general.
6 l'"mjust stating here that as these
7 drills are manufactured, you end up with curved
8 edges, mmjor and m nor, because that speci al
9 conmbi nation is just not there, which is sonething
10 visibly different than we see in others where they
11 end up straight.
12 Q So are you saying that the major cutting
13 edge and the m nor cutting edge have to be curved
14 if the drill is covered by the clainf
15 A No. No, they don't have to be.
16 Q Okay. So they can be straight?
17 A They can be. They can be straight. The
18 maj or edges can be straight or curved. The m nor
19 edges, by consequence, are going to be curved.
20 Q And why is that?
21 A Because if you were to assign a point angle
22 to them they are zero, the included angle, because
23 they are basically vertical in these imges. The
24 coni cal surfaces have that angle. Like in
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1 Banni ster, the outer one has that bevel angle, cal
2 it a bevel angle?
3 Q Yes. So you're saying that the major
4 cutting edges could be straight?
5 A Yes.
6 Q Okay. Let's go to Paragraph 108. Can you
7 read the title of that paragraph just before
8 Par agraph 108, pl ease?
9 A Yes. "Viking' s rounds based on Banni ster
10 in view of Zhou and/or Welty and/or Korb are
11 erroneous, (continued)."
12 Q Okay. Thank you.
13 Can you then read out the first
14 sentence of that paragraph? And you can omt the
15 f oot not e.
16 A Okay. "In nmy opinion, the POSA woul d not
17 be nmotivated to nmodi fy Bannister's bevel ed cutting
18 edge with the angl ed segnment the edges of Zhou or
19 with the angled steps of Welty."
20 Q Thank you.
21 In the title it discusses three
22 different prior art references. |t uses secondary
23 references with Bannister, Zhou, Welty and Korb.
24 But this paragraph only addresses Zhou and Welty;
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1 But anyway, the gradual step-w se
2 engagenent and di sengagenent factors reduce that
3 shock of sonething catching, the |ikelihood of that
4 shock happeni ng.
5 Q Okay. And would the design of the dril
6 al so affect the likelihood that the drill m ght
7 break?
8 A Say that again, please.
9 Q Wuld the 583 patent drill, would that
10 desi gn possi bly reduce the chance that the dril
11 woul d break during operation?
12 A There's nmultiple ways a drill can break.
13 Can you be nore specific?
14 Q I"'mnot sure if there are.
15 A Okay.
16 Q I'mjust talking in general.
17 A Okay.
18 Q Is this a design of drill that m ght help
19 reduce breakage?
20 A Yes, in both ways that conme to ny m nd.
21 Q Okay. So in Paragraph 163 you list the
22 advant ages that are set forth in the 583 patent,
23 and then in 164 you list another five under the
24 colum nerits of advantages. | don't think it
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1 matters what we | abel them
2 And you say, "This configuration | eads
3 to, one, a faster penetration rate and thus,
4 reduced time to produce a hole." Does that follow
5 fromnumber 1 in Paragraph 163, that easier
6 drilling allows you to go faster?
7 A Nunber 1 above?
8 Q Yes.
9 A Oh, okay. | see.
10 | was not suggesting a one-to-one
11 connection to those. And we've been getting into
12 t hese, right?
13 The earlier ones | would say are
14 putting themin quotes, they are either stated.
15 They are not diving deep into, |I'mable to bring a
16 nore academ c perspective here as an expert.
17 So faster penetration rate and thus
18 reduced times to produce a hole. Your question is
19 does that relate to nunmber 1 above, easier drilling
20 due to the fact that it disperses cutting forces?
21 Q Yes.
22 A It relates to that. It also relates to
23 some degree to the split point nature of it.
24 Anyt hi ng that reduces the axial resistance.
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1 Q Okay. But you said -- okay. So you said

2 it relates to the split point nature of it, but

3 you're saying you get an advantage because you've
4 got the split point tip on the drill?

5 A That is one contributor.

6 Q Okay. Did you do any nmeasurenents on any

7 of the drills that were supplied to you?

8 A No, | did not.

9 Q So you haven't tested to see whether the

10 penetration of it is actually faster?

11 A | have not personally, nor am | aware of

12 we'll call it direct know edge of a measured

13 conpari son of say a standard twi st drill to this.
14 I had a student, he had an application
15 | ast spring to have a drill through a plate that
16 was al ready attached to a prototype steel plate,
17 and | said huh, |I've got something; try this. And
18 he came back and said sonething |ike wow, that was
19 amazi ng how fast that went through.

20 Q Okay.

21 A There's other evidence that |I've seen in

22 some exhi bit somewhere of videos and product

23 reviews that attest to those, but again, | didn't
24 test them nyself. As an academ c and an engi neer,
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1 Q It says, "Twist drills and step drills have
2 di fferent purposes and different applications.
3 Specifically, twist drills such as those disclosed
4 by Zhou and Banni ster are configured to bore deep
5 into relatively thick work pieces.” What do you
6 mean by deep and relatively thick in this context?
7 A Greater than -- typically, greater than one
8 times the diameter. They are capable of drilling
9 deeper than that.
10 The sentence really needs the next
11 sentence to make sense of it.
12 Q We'Ill get to the next sentence. |I'mstil
13 trying to figure out what this first sentence
14 means.
15 A Okay. Go ahead.
16 Q So you're saying that the length to
17 diameter ratio is one or greater, typically?
18 A Not necessarily.
19 Q So it could be less than one?
20 A It could be I|ess. " mtal ki ng about of the
21 hole itself, not the drill, of course.
22 Q Yes, yes, we're tal king about the hole.
23 A You could use a -- a twist drill will work
24 at a shallower hole, and it will work as a nuch
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