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1 (Whereupon, the follow ng proceedi hgs were
2 had, to-wit:)
3 COURT REPORTER: (For the record, the
4 court reporter requests that all parties present
5 state their nane, |ocation, and representation.)
6 M5. FULLER: Jenna Full er
7 representing G&Z. I'min California.
8 Then with ne is ny coll eague, Jeff Price,
9 representing G&Z, and he is in New YorKk.
10 MR MROZ: And this is David Moz on
11 behalf of Gomaco. |I'mwith Finnegan. |1'min the
12 Reston office in Virginia.
13 And Bill Singhose is with nme, the w tness.
14 He is in Finnegan's Atlanta office.
15 W LLI AM SI NGHOSE, Ph. D.
16 havi ng been first duly sworn,
17 was exanm ned and testified as foll ows:
18 DI RECT EXAM NATI ON
19 BY M5. FULLER:
20 Q Good norning, Dr. Singhose. How are you
21  today?
22 A. Good norning, Ms. Fuller. How are you?
23  Your nane is really tiny on the screen.
24 Q Ch, no worries. You can call nme Jenna
25 t 00.
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1 A Ckay.

N

Q So do you understand today that your
deposition covers two different | PR proceedings in
whi ch you subm tted declarations in each proceedi ng?

A. Yes.

o o~ W

Q And then just to be clear, you provided a
7 declaration in | PR2020-01698 pertaining to U. S.

8 Pat ent No. 10,029, 749; is that correct?

9 A. Yes.

10 Q Is that okay if we refer to that patent as
11  the '749 patent today?

12 A Yes, that wll be fine.

13 Q Then next we have your declaration in

14 | PR2021- 00136 pertaining to U. S. Patent

15 No. 9,908,571, right?

16 A Yes.

17 Q And is that okay if we refer to that

18 patent as the '571 patent today?

19 A Yes.

20 Q Just before we continue, is there any

21 reason why you can't put forth your truthful

22 testinony today?

23 A No.

24 Q And you probably know, but | just want to

25 go over just the ground rules again, that you can
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1 ask for a break at any tinme. | just ask that we

2 finish the Iine of questioning before you ask for a

3  break.

4 And then | also ask that for your answers,

5 you provide verbal answers to ny questions.

6 A. Ckay.

7 Q | s that okay? Perfect.

8 So | ooking at your CV, you have a list --

9 a laundry list of acconplishnments and accol ades, so
10 pretty inpressive. One that | want to focus on is
11 your work at Bill's Asphalt Repair.

12 A. Ckay.

13 Q Can you tell nme alittle bit about that?
14 A Sure. Bill's Asphalt Repair is a conpany
15 that was owned by ny famly naned after ny

16 stepfather, Bill Barton, not nanmed after ne.

17 And he was an operator of heavy machinery
18 and ny nother was a truck driver and they worked

19 together on many construction projects.

20 And after a while, they decided to start
21 their own conpany, so they bought a dunp truck and a
22 spreader and a tanper and a steanroller and all the
23 stuff that you woul d need to nmake asphalt roads and
24  asphalt driveways and al so equi pnrent to nmake cenent,
25 mainly sidewal ks.
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1 And they just went into business, and |

2 generally worked at that conpany for over a couple

3 years operating everything. Minly | was the truck
4 driver a lot of the tinme; but in a snmall conpany

5 like that, you just get off the truck and do

6 everything that has to be done to get the job done.
7 Q Alittle bit of everything.

8 So then -- with alittle bit of

9 everything, did you guys work on constructing road
10 projects?

11 A Yes.

12 Q So did you operate -- in these projects,
13 did you operate slipform pavers?

14 A No, | never operated a slipform paver.

15 Wiat you do with asphalt is you use what's called a
16  spreader or spreader box, but it operates kind of

17 the sane way. You drop nmaterial in front of it, you
18 drive over it, and you spread it over and level it.
19 But the cenent work or the concrete work
20 that we did was basically by hand where you dig it
21 out and you put wood around -- you have wood franes
22 and you pour it in there and then you work it by

23  hand.

24 The slipform pavers woul d be used for rnuch

25 bigger projects than ny famly ever bid on or got.
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1 Q So when you say, like, a bigger project,
2 is that, like, bigger road construction projects,

3 |ike paving highways?

4 A Yeah. | nean, the slipform pavers, they
5 would normally be used for freeways or highways

6 or -- sonme of the ones we're tal king about here are
7 for gutters and curbs that would go in, |ike, when

8 you're doing a new housing devel opnment with a bunch
9 of houses and you' ve got a |ot to do.

10 That's when it would justify the cost of
11  this kind of machi ne.

12 Q Are these nmachi nes pretty expensive?

13 A We didn't have one, but yeah, they're

14 hundr eds of thousands of dollars, so | don't know
15 the exact price.

16 Q So it kind of precludes people in snal

17  busi nesses to buy hundreds of thousands of dollars

18 worth of a machine if they...

19 MR. MRQOZ: (bjection: Form
20 THE WTNESS: Well, it precluded our
21 famly. |In fact, you know, we specialized in

22 asphalt. And although we did concrete work, all of
23  our machinery was set up for asphalt, so we would do

24  concrete that was related to our projects.

25 So if we put in a parking |ot, they would
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1 often want a sidewal k and gutters and so we'd put

2 that in. But our main focus was asphalt.

3 BY M5. FULLER:

4 Q Do you have a general understandi ng on how
5 these slipformpavers work?

6 A Yes.

7 Q Can you pl ease provide that understandi ng?
8 A Wthout going into too nuch detail -- 1'1l]
9 provide nore detail if you ask for it.

10 But basically you set up this machi ne and

11 It is, infact, a formand you dunp cenent in front

12 of it and you drive forward.

13 You have to nove the cenent -- or the

14  concrete around and you have to vibrate the concrete
15 to get the air bubbles out, and you basically drive
16 forward and push it out in front of you and fill up
17 the form And then out the back of the nmachine

18 cones the finished product, the concrete in the

19 shape that you want.

20 Q Do you understand the process of

21 transformng a slipformpaver froma paving node to
22 a transport node?

23 A Yeah. | nean, you have to -- you have to

24  pack these things up. They're basically bigger than

25 a road, but you have -- at sone point, you have to
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1 drive themdown the road to get themto the job site
2 or back fromthe job site.

3 So a lot of construction machinery is |ike
4 that. You have to fold it up or pack it up and put
5 it on a truck that can drive down the road.

6 Q So when you were in the construction

7 business at Bill's Asphalt Repair, did you see this
8 process happen firsthand?

9 A. Yeah. Qur spreader box, we had to do

10 that. Qur spreader box is, like | said, sort of the
11  equivalent to the slipform paver they use for

12 asphalt. And it's basically got things that stick
13 out the side that's bigger than the road, and so you
14 have to pack that in so it can go down the road.

15 Then when you get to the new job site, you
16 basically deploy the extra parts and you drive

17 forward and make the road.

18 Q When you say "deploy the extra parts,"”

19 what do you nean by "deploy the extra parts"?

20 A. Vell, this particular spreader box had

21 essentially wings out the side that you could stand
22 on while you're operating it or you could put

23  equi pnent on and stuff |ike that.

24 Basically the main box is as big as the

25 road, and so if that's all you had, you -- it would
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1 be tough for you to ride on and operate. You

2 Dbasically have to ride on these things and operate

3 them

4 So those operator standing platforns would
5 deploy, and then one side had anot her depl oynent

6 sort of carrier device for things |ike tar and

7 shovels and that kind of stuff that you woul d want
8 to go along with the machine as you're |aying out
9 these roads.

10 Q So getting back into a slipform paver,
11 could you explain, to the extent that you have

12 know edge, a paving node of a slipform paver?

13 A | didn't hear what you said. Wich node?
14 Q "Il restate ny question.
15 So getting back into a slipform paver,

16 could you explain, to the extent that you have

17  know edge, the paving node of a slipform paver?

18 A. Ch, okay. The paving node, that's

19 essentially the working node. So all the -- all the
20 parts of the machine are attached and depl oyed, and

21  you normally have sonething |ike a conveyor belt

22 that allows you to load in the concrete that you're

23 going to spread.

24 So basically it's the full machine ready

25 to go, that if you load it with concrete and you
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1 start driving it forward, it'll start making a road
2 or acurb for you.

3 Q So then you transition froma pavi ng node
4 to a transport node, correct? You can't take the

5 paving node into a trans- -- strike that.

6 The pavi ng node and transport node are

7 different, correct?

8 A. Yeah, generally. | think nost nmachines,
9 it would be very difficult to transport them from
10 one job site to another in the sanme configuration
11  that you were paving wth. GCenerally, stuff needs

12 to be taken off or folded up and made nore conpact.

13 So it doesn't nmake a road while it's in
14 transport node. |It's nonfunctioning in that extent.
15 Q Do you have any understanding prior to the

16 clained inventions of the '749 and '571 patent the
17 length of tinme it would take to change a slipform
18 paver froma paving node to a transport node?

19 A. | mean, | never did that personally; but I
20 watched a lot of construction sites throughout ny
21 life, and | can see what's going on there and what
22  woul d have to be done.

23 The answer to that question is highly

24  dependent on the size of the slipformpavers. Sone

25 of these slipformpavers, if they're just nmaking a
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1 curb, you could set themup pretty quickly, probably
2 in a couple of hours, because they're nuch smaller

3 and there's not that nmuch stuff to add to them

4 A big -- you know, one that you see nmaking
5 afreeway, ny guess is that's a day to set that up,
6 depending on the nodel. [It's not a short anount of
7 tinme.

8 Q So a pretty tinme consum ng process,

9 correct?

10 A Yeah. Again, | never went through it

11  personally, but |ooking at when they first dropped
12 the machine off and all the stuff they're adding on
13 and getting it aligned and --

14 There's sone over stuff |I'mnot sure that
15 is exactly part of setting up the machi ne, whet her
16 you consider that, but you have to set up guidelines
17 along the edge of the road that you want it to

18 follow

19 So setting this -- this whole process of
20 setting up and getting ready to go is quite

21 extensive.

22 Q When you say "guidelines,"” are those |ike
23 stringlines for steering a paver in paving node?

24 A. Yes. You would -- | nean, these machi nes

25 are big and they're going a |long way, and nost of
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1 t hem wer e devel oped before, you know, accurate

2 positioning wwth GPS and all that kind of stuff.

3 So you would basically go to these

4 construction sites and you woul d put posts along the
5 edge of the road and you'd put a string or a wire

6 along there.

7 And the machine basically has a little arm

8 that sticks out and touches that wire and tries to
9 drive along it. And if it starts to deviate, it

10 uses that touching to say |I've got to go a little
11 bit right or alittle bit left.

12 So that's the guideline or guidew re that
13  keeps these machines relatively straight.

14 Q If it starts to deviate, what conponent
15 puts it back into alignment with the guideline?

16 A. | think that woul d depend on the nodel of
17 the machine. Really, you' ve got sone options there.
18 Probably nost of the tine they'll steer
19 the crawl er track, you know, and -- one or nore

20 crawl er tracks, as you know, sone of these have

21 three or four crawl er tracks, so you could steer

22 themjust by turning the first -- the front two |ike
23 a car.
24 You coul d al so choose to steer the rear

25 one or the rear ones if you wanted to; but
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1 basically, for the nost part, the crawl er tracks are

2 going to be angled a little bit to get it back on
3 track.

4 Q And the crawl er tracks use a hydraulic
5 steering cylinder; is that correct?

6 MR. MRQZ: (bjection: Form

7 THE WTNESS: They wouldn't -- |

8 mean, that's one option. They probably use a

9 hydraulic actuator of sone kind because these are
10 pretty big machines, and hydraulics would nornally
11 be used to nove big machi nes.

12 But you could have a hydraulic |inear

13 actuator with a linkage that creates a steering

14 effect on the crawl er track, or you could have a
15 rotary actuator that just spins around like a slew
16  drive.

17 So there's a few options there on how you
18 would do it, but basically you need to turn the

19 crawer track in sonme way.

20 BY Ms. FULLER:

21 Q But it's a fair assessnent to say that

22 steering is pretty inportant for these |arge

23 slipformpavers; is that correct?

24 A Yeah, | think it's pretty inportant. |

25 nmean, they nove really slow, so it's not |ike you

Thomas & Thomas Court Reporters Tel: (402) 556-5000 | Fax: (402) 556-2037
and Certified Legal Video, LLC 1321 Jones Street, Omaha, NE 68102

Patent Owner, Guntert & Zimmerman - Ex. 2008, p. 15



William Singhose, Ph.D. 16
7/23/2021

1 have to, you know, steer themw |l dly back and forth.
2 But, yeah, you have to make conti nua

3 adjustnments to nake sure you're going the way you

4 want to go, so it's an essential part of the

5 operation to steer them

6 Q In terns of steering a slipformpaver, is

7 maneuverability also pretty inportant for

8 maneuvering around obstacles that nay cone up in a
9 paving path?

10 A. Yes, certainly.

11 Q Do you have an understanding prior to the
12 clained invention how operators woul d maneuver a

13 slipform paver?

14 A Sure. Yes.

15 Q Can you briefly explain that

16  under st andi ng?

17 A Vell, | mean it's basically what we were
18 just tal king about. They would turn the craw er

19 track so they woul d go around an obstacl e.

20 Now, if you wanted it to go very close to
21 an obstacle and nake a right-hand turn, you know,
22 that can't be done. So there's sone |imtations on
23  how you can steer these things.

24 But, generally, they would -- you know,

25 you're not going to be surprised by an obstacle.
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[ —

These things are crawling around really slowy and
2 you've plotted out your course.

So you could put a guideline that just
slowy curved out and around an obstacle, or you

m ght just have to stop the nmachi ne, you know, and

o o~ W

nove it sideways and start on the other side and

7 then hand work the cenent that's around an obstacl e.
8 Q When you say "nove it sideways," woul d

9 workers, then, have to nanually nove the swi ng | egs,
10 reposition the swing | egs sideways, or how would

11 that work?

12 MR. MRQZ: (Objection: Form

13 THE WTNESS: Again, it's really

14  dependent on the nodel.

15 But, for exanple, one way is you would --
16  you know, you stop laying the cenent because you're
17 comng up on this obstacle, and essentially you

18 drive the machine a little bit forward and then you
19 turn the crawler tracks -- turn all the crawl er

20 tracks 90 degrees and then you can just drive

21  sideways.

22 BY M5. FULLER:

23 Q When you say "turn all the crawl er tracks
24 90 degrees,"” would a worker have to manual |y

25 reposition that steering cylinder to get into a
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1  90-degree turn?

2 MR, MRQOZ: (Objection: Form

3 THE WTNESS: No. Again, it depends
4 on the nodel that you're using.

5 But if you had a rotary slew drive, those
6 generally could turn 360 degrees, so turning

7 90 degrees would not be a problem

8 There were al so probably nodels that could
9 turn 90 degrees with the linear actuator and a

10 linkage. That would be possible. | don't -- |

11  don't know any of those off the top of ny head.

12 But certainly that 90-degree turn could be
13 done in essentially kind of an automated node or a
14  jog node where an operator is just pushing a button
15 or a lever and directly telling it to keep turning,
16 keep turning, keep turning. It could be done in one
17 of those two ways.

18 Q When you' re using the steering cylinder,

19 how would it be done with the steering cylinder?

20 A. | thought | answered that question.

21 Yeah, steering cylinder, it's the sane

22 thing. You would extend or retract the steering

23 cylinder, and that steering cylinder would generally
24 be attached to a linkage that causes the craw er

25 track to rotate.
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1 There's just sone physical limts with

N

t hose, and you woul d have to have the proper design
to be able to go 90 degrees plus or mnus with
t hose, but it could be done.

But if you really wanted to do that

o o~ W

90-degree turn, a rotary actuator would be a good

7 choice for your machine.

8 Q What were the physical limts with the

9 steering cylinder?

10 A Well, the steering cylinder, because --

11 It's converting linear notion, an in-and-out notion
12 of a cylinder, coupled to a |inkage that converts

13 that to rotation

14 If you want to get a bigger rotation

15 angle, you essentially have to have a | onger piston
16 or a longer linear cylinder or a bigger |ever arm
17  which neans that you start sticking out the side

18 further and further.

19 So, at sone point, it -- you just end up
20 with this huge |inear actuator and this huge |inkage
21 if you're trying to rotate too nuch with that idea.
22 But I think a lot of these machines are --
23 you can nove themand drive them around w t hout --
24  without the need to go exactly 90 degrees. You

25 could also turn 60 degrees and start headi ng over

Thomas & Thomas Court Reporters Tel: (402) 556-5000 | Fax: (402) 556-2037
and Certified Legal Video, LLC 1321 Jones Street, Omaha, NE 68102

Patent Owner, Guntert & Zimmerman - Ex. 2008, p. 19



William Singhose, Ph.D. 20
7/23/2021
1 sort of at a diagonal to go around an obstacle as
2 well.
3 (Exhi bit 1001 previously marked
4 in a prior deposition.)
5 BY M5. FULLER:
6 Q So, Dr. Singhose, can | ask you to take
7 out Exhibit 1001, which is the patent '749?
8 A Ckay. | have the '749 patent in front of
9 me.
10 Q So, Dr. Singhose, we were touching a
11 little bit on the physical limtations of a steering
12 cylinder and that being a drawback.
13 Can | direct you to Colum 4 starting at
14  Line 27 through 317
15 MR. MRQZ: (bjection:
16 M scharacterizes testinony.
17  BY MS. FULLER
18 Q Can you read that, Dr. Singhose?
19 A. Just so l'mclear, I'min the '749 patent,
200 Colum 4. And if | go down to Line 27 and hal f way
21 over, there's a sentence that starts, "Anongst
22 others." Is that what --
23 Q Correct.
24 A. Ckay.
25 Ckay. |'ve reviewed that.
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1 Q Thi s passage, is this the physical

2 Jlimtation that you were referring to?

3 A Yes. They're touching on the sane

4 physical limtation that |I'mtouchi ng about.

5 They're actually putting in sort of an exact limt
6 of, like, 90 degrees. That's not exactly true.

7 You could do -- depending on the size of
8 your |inear actuator and your |inkage, you could do

9 nore than 90, but | think the sentinent is correct

10 is that that structure does have a limted ability
11 to steer. |It's not 90 degrees. |It's a bit nore.

12 But they are identifying, |ike, a problem
13 It's difficult to just spin continuously and turn to

14 any angle with this kind of a structure.

15 Q And with that problem is it a fair

16 assessnent to say that an operator would have to

17 manually repin the steering cylinder to attenpt to
18 achieve that 90-degree steering?

19 A Yes. |If you had a nmachi ne whose cyl i nder
20 and linkage did not allow 90 degrees, then one way
21 to achieve 90 degrees would be to detach either side
22 of that linkage and reattach it to a different

23 location that essentially gets you a different |ever

24 armat a different direction.

25 So you could rotate it, say, 60 degrees,
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1 and that mght be the limt of your particular

2 linkage. You could disconnect, nove over one side
3 and basically cone at it froma different angle and
4 then do another 30 degrees to add up to a conplete
5 90 degrees. That's definitely how sone of these

6 machi nes were designed.

7 Q So, Dr. Singhose, do you have an

8 understanding of the novelty of the '749 patent?

9 A. | nmean --
10 MR, MRQZ: (Objection: Form
11 THE WTNESS: | have an under st andi ng

12 of the alleged novelty.

13 BY M5. FULLER

14 Q And what is that understandi ng?

15 A O the '749? 1'Il need to review the

16 patent clains real quick.

17 So for the '749, looking at Claim1l, I

18 think that this argunent back and forth between the
19 parties has settled on the alleged novelty being the
20 power drive | ocated between the jacking colum and
21 the crawl er track.

22 Q Can | refer you to Colum 6 starting at
23 Line 60 and going through Colum 7, Line 5? If you
24  could read that and just let nme know when you' ve

25 read that.
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1 A. kay. You said start at Columm 6,
2 Li ne 617

3 Q Correct.

4 A Ckay.

5 Q Goi ng through Col um 7, Line 4.

6 A Ckay. |'ve reviewed that.

7 Q So the '749 patent elimnates the need to

8 reposition the steering cylinder on the jacking

9 colum by physically placing a power drive between
10 the jacking colum and the crawl er track; is that

11  correct?

12 A. Wll, | nmean, the passage that you just

13 wote ne seens to be a little bit different than

14 that. It seens to be suggesting that you don't use
15 a steering cylinder.

16 So you get rid of the steering cylinder

17 and you use a rotary actuator there, and so you get
18 rid of that need we were tal king about of

19 repositioning the steering cylinder if you can't

20 steer to the sharpest angle as you want.

21 Q So getting rid of the steering cylinder by
22 placing a power drive between the jacking colum and
23 the crawler track, correct?

24 A Yeah. That seens to be the suggestion

25 that they're making in that paragraph.
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1 Q Dr. Singhose, do all nechanical conponent
2 conbinations achieve predictable results in your

3 line of work?

4 A | didn't hear the last part of your

5 question. Ddyou say in ny line of work or in this
6 line of work?

7 Q In your |ine of work.

8 A Oh. Well, ny line of work includes things
9 | i ke satellites, you know, and | think things get

10 |l ess predictable when you get really conplicated and

11  you go into a space environnent where the
12 tenperature is near zero.
13 | also do work in underwater robotics, and

14 there's all kinds of weird currents down there and

15 forces, hydrostatic -- hydro forces.

16 Sone of the areas | work in, it's hard to
17  predict what mechani cal conmponents will be; but

18 other parts of ny work, like in cranes, for exanple,

19 they've been around so long that we really know

20 what's going to happen when we put a certain kind of
21  mechani smon there.

22 So |l think it depends on the area that |I'm
23  working in whether or not these nmechani cal

24  structures I"'mworking with are highly predictable,

25 sonmewhat predictable, or a bit hard to predict.
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1 Q Satellites would be pretty interesting

2 that you're working with. That -- that seens pretty
3 cool.

4 A. You would -- you would think so, but it

5 gets less interesting when you work on sonething for
6 eight years. That's about the tine length it takes

7 to get anything up into space.

8 So once it happens, it's very satisfying,
9 but alot of tines it's not interesting because

10 vyou're waiting years and years.

11 Q That's the definition of insanity right

12 there, working on the sane thing over and over again
13 for eight years and expecting different results.

14 A That's right. Hopefully we were maki ng

15 progress along the way.

16 But 1've had a few things go to space; and
17 it's very satisfying, but it takes a long tine.

18 Q That's really cool. Congrats on that.

19 So is it a fair assunption, though, that
20 when you consider -- you have to consider the

21 interactions between conponents when you're doing

22 this design process?
23 A Yes. That's the fundanmental nature of
24  nmechanical design is considering to use a new

25 conponent and thinking about how that affects the
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1 operation of other conponents and the interaction of
2 those conponents. That's kind of the basic idea of
3 mechani cal desi gn.

4 Q So, Dr. Singhose, Commander 111, which is
5 the base reference in these -- in your declaration
6 that you provide, can you explain Commander II1"'s

7 features?

8 A |"mnot sure | can explain themall.

9 There's a, what, 440-page manual that comes with it.
10 But ,
11  paver that we've been tal ki ng about, and they
12 designed it to be very versatile. |In fact, when |
13 view the machine, | viewit as a machine that could
14 be sold to actually smaller conpanies, perhaps |ike
15 ny famly's conpany, because you could, you know,

16 spend noney on just that one kind of nmachine and you
17 could do a variety of jobs with it.

18 It's not highly specialized in only one

19 thing. So one configuration, let's say the

20 three-legged configuration, it's set up and works

21 quite well doing slipformpaving for smaller things
22 like a curb or a sidewal k.

23 And then they' ve designed this so it can
24  be nodified to a four-legged version and you attach

25 a different kind of slipformon it and then you can

general ly speaking, it's a slipform
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1 start naking roads with it as well.

2 So you can nake sonet hing, you know, 8 or
3 10 feet wide as opposed to just a sidewalk or a curb
4 that's a couple feet w de.

5 Q And specifically, can you describe the

6 features of the swing | eg assenbly?

7 A. kay. Well, yeah. So it has a swing |leg

8 on the upper left side that allows that track to be
9 noved horizontally back and forth.

10 And you did that for a couple of reasons.
11 Oneis to -- as you nentioned before, go around an
12 obstacle. So the obstacle may not be in the direct
13 path of the concrete that -- the cenent that you're
14 laying or the concrete that you're |aying, but you
15 mght be com ng up agai nst a manhol e cover or sone
16 obstacle. You could nove the swing leg out or in to
17 go around that.

18 You al so woul d generally want to keep the
19 swing leg farthest to the outside for nore

20 stability. So if you were hanging a very heavy

21 slipformoff of the other side, you' d want to nove
22 that leg further and further to the left to gain you
23 nore tip-over stability and nore tipping stability.
24 Q And how woul d you nove the I eg? Could you

25 explain that?
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1 A. Sure. On the Commander 111, it's sort of
2 manually pinned in place, and it's got two pins.

3 One is back near the front bol ster, the front part

4 of the machine. So you manually pull this | ocking
5 pin out, and then the swng leg is free to nove to
6 rotate left or right or nove horizontally.

7 And you would drive that with a -- by

8 Dbasically pushing a button and jogging that sw ng

9 leg sideways. And then when it got to the position
10 that you want, you put that |ocking pin back in.

11 But while you -- while you did that, you
12 rotated the crawmer track as well, so nowit's not
13 pointing strai ght ahead anynore.

14 So you go out towards the crawl er track,
15 you pull out a different pin, and you rotate the

16 craw er track back so that it's facing forward and
17 you put the | ocking pin back in.

18 Q The Commander |11 has a hydraulic steering
19 cylinder |inkage to the jacking colum, correct?

20 A Yes.

21 Q And this steering cylinder steers and

22 mamintains the crawer track; is that correct?

23 A Yes, it steers the craw er track.

24 Q And does it maintain the crawl er track as

25 well at a position?
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1 A It tries to. You're trying to keep it

N

strai ght ahead.
Q And it's straight ahead agai nst the
straight line -- strike that.

A Yes. | mean, |'musing straight ahead in

o o~ W

what ever direction that the operator is trying to

7 get the machine to go. GCenerally, straight ahead

8 would be the paving direction.

9 Q And, for exanple, that stringline that you
10 used in construction, your straight ahead is in

11 reference to that stringline for paving; is that

12 correct?

13 A Yeah, | think that's a good way to think
14  about it.

15 Q So steering accuracy is pretty inportant
16 for the slipform paver?

17 A Yeah, it's pretty inportant. | nean, you
18 don't want to get too far off. | mean, you can't

19 drive these things perfectly straight, but you're

20 not going to want to swi ng, you know, 6 inches off
21 to the right when you' re supposed to be going

22 strai ght ahead.

23 Q Do you have any understandi ng of what

24 factors go into making sure Commander 111's steering

25 cylinder is able to steer and naintain the craw er
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1 track?

2 A Yes.

3 Q Can you expl ain those factors?

4 A. Well, one of the factors would be that --
5 well, we actually kind of tal ked about sone of this
6 before, so I'll just repeat it, that steering

7 cylinder can only turn the crawl er track so many

8 degrees.

9 "' mnot exactly sure what that is, but it
10 can't turn it, you know, 180 degrees around. So if
11  you need to turn it that far, you're not going to be
12 able to do it wthout disconnecting it and novi ng
13 sone other stuff. So there's a limted range of
14 steering angles that the Conmander |11 has.

15 There's also a limted speed at which you

16 can do that. You can't instantaneously take one of

17 these crawl er tracks and just have it junp

18 30 degrees to the right.

19 And then there's sonme ground of

20 properties. Like, if you were driving this craw er

21 track along a certain kind of surface, it would al so
22 be easier or harder to turn. So | would call those

23 environnental factors.

24 And then, of course, it al so depends on

25 sort of the load that you're pushing that day and
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1 the direction you' re pushing, up or down.
2 So there's quite a few environnent al
3 factors that would have relatively snmall effects on
4 that, but there's a nunber of things that limt how
5 far and how fast that crawl er track can be turned.
6 Q And when you say "load,"” is that the
7 machine |l oad on the crawl er track?
8 A. Yeah, sort of the overall weight of the
9 machi ne, how nmuch concrete -- how nmuch cenent it has
10 in front of it or concrete it has in front of it,
11  the particular slipformthat you're pushing.
12 Sone of these slipforns, they're harder to
13 push than others because you're pushing nore
14 concrete out in front of themand you' re applying
15 nore forces to the machi ne.
16 So the machi ne can have different anmounts
17 of forces applied to it, which neans that the
18 crawer track itself is subject to different anount
19 of forces.
20 Q Dr. Singhose, did you | ook at the clains
21 and specification of the '749 patent to find
22 references to nmake your invalidity opinion?
23 A | didn't quite hear the first part of your
24  question. \What did | refer to?
25 Q "Il repeat that question.
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1 Did you | ook at the clains and

2 specification of the '749 patent to find references

3 to nmake your invalidity opinion?

4 A Yes.

5 Q And how did you do that?

6 A. How did | do ny invalidity anal ysis?

7 Q Correct.

8 A Yeah. Well, ny first stepis to -- this

9 is ny own personal nethod -- you know, basically

10 read the abstract, |ook at the pictures, read sone
11  paragraphs that seeminformative.

12 And then | tend to go to the end of the

13 patent and go to the clains once | have a genera

14  understanding of what's going on. And then | read
15 those clainms. Generally, | read the -- the

16 i ndependent clains, right, first.

17 And then | would -- with the understandi ng
18 of what's an independent claim | would probably go
19 back and start reading the specification front to

20 back with those claimterns in mnd, especially the
21 ones that were not junped out at nme as perfectly

22 clear.

23 And then | would get back to the clains,
24 and then | would do essentially claimconstruction.
25 | would go through there and nmake sure | understood
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1 each term

2 And then once | understood the clains in
3 that sense, | would, you know, probably do the

4 dependent clains as well. But, at that point, |

5 think I would have a good understandi ng of what the
6 patent was cl ai m ng.

7 And, at that point, then | would go | ook
8 for those disclosures of that -- of those sane

9 elenents in prior art.

10 Q So using the patent as a guide to find

11 references; is that correct?

12 A. Vll, | nmean, | would use the patent

13 certainly to understand the clains, right? Anytine
14  you just junp to the back and read the clains,

15 there's going to be uncertainty in what sone of

16 those ternms nean, so |'musing the specification to
17 understand the terns in the clains. That's the

18 process | was descri bing.

19 Q How nmuch tinme did you put in to preparing
20 your declarations for these two proceedi ngs?

21 A. How nuch tine did | put in? WlIl, for

22 this particular one, as you probably know, there's a

23 nunber of IPRs that are associated with this

24 |litigation.

25 So is your question about this one
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1 particular one or this whole body of work?
2 Q For these two proceedings.
3 A. Oh.  That would be tough to say. | nean,
4 |'ve worked on this case for quite a while, and
5 there was this whole part which was the prelimnary
6 injunction which you' re aware of.
7 | don't think I can just branch off the
8 part that | spent on this because actually the work
9 that | did on prelimnary injunction also included
10 this understanding the patents and | ooking for it.
11 So -- but to give you one nunber, |'ve
12 probably worked on this case a couple hundred hours.
13 (Exhi bit 1006 previously marked
14 in a prior deposition.)
15 BY M5. FULLER:
16 Q Dr. Singhose, can | direct you to -- give
17 nme one second -- Exhibit 1006, which is the Rio
18 reference?
19 A | have a | ot of binders here. Gve ne a
20 second.
21 Q Sure. Take your tine.
22 A. Okay. | found it.
23 Q There's probably thousands of papers in
24  those binders.
25 A. Yeah.
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1 Q So, specifically, can we |l ook at Figure 1
2 of R O0?

3 A Ckay.

4 Q So in Figure 1, there is Nos. 12, 14, 18,
5 and 20.

6 Do you see that?

7 A Yes.

8 Q 12, 14, 18, and 20 refer to round engagi ng

9 units, correct?

10 A That's probably correct.

11 Q If you need to |look at the reference a

12 little bit nore before you make a statenent, let ne
13 know.

14 A. Ckay.

15 Q So 12 and 14 are front ground engagi ng

16 units. Can you explain what ground engaging units
17 do for the machi ne?

18 MR. MRQZ: (Objection -- objection:
19 M scharacterizes the figure.

20 THE WTNESS: Ckay. | better check
21 the nunbers to nmake sure since | wasn't sure you
22 were using the right nunbers. Let ne just check
23 what the patent says 12 and 14 are.

24 BY Ms. FULLER:

25 Q Pardon ne. Let me strike that -- w thdraw
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1 that question and I'Il restate the question.

2 M5. FULLER: Brie, I'mgoing to

3 wthdraw that question.

4 BY M5. FULLER:

5 Q Dr. Singhose, 14 and 16 are front ground

6 engaging units, correct?

7 A Yes, that is correct.

8 Q And what do these front ground engagi ng

9 units do for the mlling machi ne?

10 A Well, one of the primary functions is they

11 support it. They hold it off the ground. W +thout
12 those, the franme would just be dragging along the
13 ground. So they lift the franme off the ground.

14 They also allow it to travel forward.

15 They are crawler tracks. And then since they're at
16 the front and you can see in the dotted |ines that
17 they're able to steer these, so they provide

18 steering for the machine as well.

19 Q And directing you to Columm 4, Line 14
20 through 15, they use a hydraulic steering cylinder
21 to provide the steering; is that correct?

22 MR, MRQZ: (Objection: Form

23 THE WTNESS: You had directed ne to

24  sone specific lines. Wich were those |ines again?

25 | basically read the paragraph, but | wanted to know
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exactly what you were tal king about.
BY M5. FULLER

Q Sure. Lines 14 through 15.

A kay. So | read that. | read 14 through
15. |If you could ask your question again, that
woul d be useful.

Q These lines refer to a hydraulic cylinder
to provide steering; is that correct?

A Yes. These lines nention one possible way
of steering is with a hydraulic cylinder.

Q And this hydraulic cylinder is simlar to

Commander 111's steering cylinder?

A Well, this is a very concept ual
description of a hydraulic cylinder. 1In fact, R o
IS saying -- Rois not saying you have to use a
hydraulic cylinder. This is just an exanple. It's

sayi ng such as a hydraulic cylinder.

So there's no details about the specific
si ze and shape and configuration that we have |ike
we have for the C3.

But, generally, yes, this -- this listing
here, this description here would be a hydraulic
cylinder that extends in and out; and that would
have to be coupled to sonme sort of |inkage to cause

the rotation of the craw er track.
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1 Q Now, directing your attention to the rear

N

ground engaging units, 18 and 20, what are the
pur pose of the rear ground engagi ng units?
A Vell, they would nom nally have the sane

purpose as the front, that is to elevate the machine

o o~ W

off the ground, to allowit to go forward, and, you
7 know, to also steer.

8 The steering ability |I think is not really
9 showing up in Figure 1, but certainly later figures
10 show that you could steer the rear ground engagi ng
11  nenbers as well.

12 Q In Ro, the steering for the rear ground
13 engaging figures is Ackerman steering, the

14 reference; is that correct?

15 A. | mean, |'mnot sure that that's required
16 Dby Rio. It could be nentioned in here. That's just
17 a way of steering tracks a little bit different so
18 when you're going around a corner, they don't tear
19 up the ground as nuch.

20 But steering cones down to rotating the

21 ground engagi ng nenber about a vertical axis to sone
22 anount .

23 Q What's Ackernman steering? Do you have an

24 understandi ng of what that is?

25 A. Yeah. | nean, it's essentially an idea
Thomas & Thomas Court Reporters Tel: (402) 556-5000 | Fax: (402) 556-2037
and Certified Legal Video, LLC 1321 Jones Street, Omaha, NE 68102

Patent Owner, Guntert & Zimmerman - Ex. 2008, p. 38



William Singhose, Ph.D. 39
7/23/2021

1 that if you' re going around a curve, you should

2 steer your inside tracks a little bit different than
3 your outside tracks, because if you steer themthe
4 same anount, one's going at a tighter radius than

5 the other. So if you steered themw th the sane

6 angle, they would tend to skid. So you change the

7 angles a little bit so that they go around the curb
8 and don't skid as nuch.

9 And Ackerman is just this guy who cane up
10 wth these fornulas for how to determ ne those

11  angl es based on the radius of curvature for each of
12 the two craw er tracks that you're trying to rotate.
13 Q So, Dr. Singhose, | would |ike to direct
14 you to Columm 6, Lines 38 through 55. Wuld you

15 |ike a mnute to review that passage?

16 A. Colum 6, starting at which [ine? 387
17 Q Li ne 38 through 55.

18 A Ckay.

19 Q "1l give you a mnute to review that

20 passage.

21 A Ckay. |'ve reviewed that paragraph.
22 Q Ri o describes an anti-rotate device 90
23 that |ocks the inner tubular nenber in the rear

24  ground engaging unit. That's correct, right?

25 A Yes.
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1 Q Wiy does Rio utilize an anti-rotate

2 device?

3 A. Well, it actually says its reason in the

4 paragraph. Let ne pull that out for you.

5 It lists its reason. |t says, "This

6 permts |locking the inner tubular nenber 58 and the
7 one ground engagi ng unit 20 agai nst unintentiona

8 rotational novenent when steering control of the one

9 ground engaging unit 20 is not desired.”

10 That's what it's listing as its reason for
11 t hat .
12 Q So it is -- a fair assessnent is that when

13 R o does not want to steer the rear ground engagi ng
14 units, it uses a |locking mechanism correct?

15 A | didn't quite hear the front part of it.
16 You said when it does not want to steer?

17 Q Correct.

18 A. | mean, that's not exactly the sane

19 notivation as |isted here. Basically it's trying to
20 lock that crawler track in position, so when it's
21 driving and it hits sonething, it doesn't -- it

22 doesn't turn the crawl er track unintentionally.

23 Q So it maintains the crawler track at the

24  position it wants, correct?

25 A. Yes, that's correct. That | ocking
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1 mechanismtries to lock it in the position once it

2 gets there.

3 Q And Rio's rotary actuator, then, to

4 provide rotational forces, the anti-rotate device

5 would have to unlock; is that correct?

6 A. Yeah. [|'mpretty sure you have to do that

7 or the machine would break one way or the other.

8 Those two would be fighting each other, so you would
9 have to pull the pin out if you want to rotate them
10 wi thout causing sonme damage.

11 Q So, Dr. Singhose, you testified earlier

12 that with the steering cylinder, you can steer and
13 maintain the collar track. That's correct?

14 A Again, | didn't hear the first part of

15 that question.

16 Q Aml -- are you just -- aml too soft?
17 A Yeah, you're a little bit soft.

18 Q kay. Let ne try --

19 A | tried to turn up ny volune here, but I

20 think I'mvolumed out.

21 Q Al right. 1'lIl get alittle closer to ny
22  speaker.

23 You testified earlier that with the

24 steering cylinder, it can steer and maintain the

25 craw er track, correct?
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1 MR. MRQZ: (Objection: Form
2 THE WTNESS: |'m not sure |
3 testified to that. | testified that it could steer
4 and it can certainly maintain the crawmer track to
5 wthin sonme resistance of these unintentional
6 forces.
7 But with the steering cylinder, if you
8 were driving forward and it hit a big obstacle and
9 it created enough torque, then the steering cylinder
10 would be pushed out of position as well.
11 BY MS. FULLER
12 Q In Rio's design, R o does not contenplate
13 the rotary actuator maintaining the crawer track in
14 a position, correct?
15 A | mean, in ny reading of this, it actually
16 contenplates maintaining it. |In fact, it tries to
17 maintain it in the forward direction the whole tine
18 the leg is being slewed, being rotated.
19 | think that's one of its main disclosures
20 is that it can maintain that crawer track in the
21 forward direction while the swng |leg is noving.
22 Q So then you have to use an anti-rotate
23 device to lock it in place to prevent unintentional
24 novenent, right?
25 A. Yes. |'mnot sure that you have to use
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1 it. | think what we were reading was sort of a

2 thing that you could do, an optional thing.

3 |'"d have to read the patent |log closer to
4 say that R o says you have to use that.

5 Q In the enbodi nents, though, it uses an

6 anti-rotate device?

7 MR. MRQZ: (Objection: Form

8 THE W TNESS: Agai n, w thout reading

9 the patent all the way through and rem ndi ng nysel f
10 what all the different enbodinents are, | couldn't
11 say yes to that.

12 But certainly sone of the enbodi nents have
13 that locking -- anti-rotate device that we just

14  tal ked about.

15 BY M5. FULLER:

16 Q kay. So, Dr. Singhose, | want to direct
17 your attention back to Colum 4, Line 14 through 15.
18 Let ne know when you are back there.

19 A Ckay. |'mthere.

20 Q So Riois referencing using a hydraulic
21 steering cylinder in this passage for its front

22 ground engagi ng units.

23 And in your obviousness analysis, you

24 state that it would be obvious to repl ace

25 Commander Il1's steering cylinder with a rotary
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1 actuator.

2 Wiy did Ro not find it obvious if it's

3 using a steering cylinder for the front ground

4  engagi ng units?

5 MR. MRQOZ: (Objection: Form

6 THE WTNESS: Yeah. | nean, | would
7 think that the -- you're asking ne a question sort

8 of beyond the scope of what | know about.

9 But | would guess that the people who

10 created R o probably knew they could use a rotary

11 actuator for the front, but they're just describing
12 a certain enbodiment of their invention. They're

13 really focusing on the rear of this machine, so they
14  probably just briefly described how the front would
15 work.

16 But | don't think they're disclosing that
17 that's the way you have to do the front.

18 BY M5. FULLER:

19 Q And when you say "focusing on the rear,"
20 the rear ground engaging units, that's what they're
21 focusing on, correct?

22 A. | think so. | nean, R o describes a whole
23  machi ne and describes its nom nal function, how

24 different parts would work. But certainly it

25 focuses on the rear swing |eg.
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1 And that seens to be, as | awers m ght

2 call it, the inventive conponent of this. So

3 they've spent a lot of tine tal king about that part
4 of it and not so much about the other parts of the
5 machi ne.

6 Q And what is the difference between the

7 rear swing leg of Rio conpared to the front sw ng

8 leg?
9 MR, MRQZ: (Objection.
10 THE WTNESS: | don't think -- |

11 don't think they've described the front of this

12 machine having swing legs. | nean, it could have

13 swing legs, but they' ve just described it sort of

14 generally as having crawl er tracks that can be

15 steered.

16 But | don't think that they've gone into
17 detail about how those could be put on a swing | eg
18 out there.

19 BY M5. FULLER:

20 Q | nmust have m sunderstood your testinony
21  Dbecause you had answered Rio's rear swng leg. Wre
22 you referring to Rio's rear crawl er track?

23 A "' mnot sure which you're referring to, so
24 I'Il try to just clarify this quickly.

25 | think the focus on Rio, the inventive
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1 nature is the conbination of the rear swing | eg and
2 that crawer track, right? They have the ability

3 wth the sensors they've put on and the control

4 systemthey' ve disclosed to coordinate the notion of
5 that swng leg in and out and to counter-rotate or

6 accurately control the crawler track while they're

7 doing that.

8 That conponent of the machine | think is
9 what R o focuses on.

10 Q And it's between the projecting position
11 and the retracted position, correct?

12 A. Yes. That's one aspect of Rio that

13 they've focused on is describing how their invention

14 works when it has -- when it has two positions that
15 they call projecting and retracted, | think.

16 Q And what is the projecting position?

17 A Projecting position -- well, | nean,

18 there's nmany projecting positions because once you
19 get outside the franme, you're projecting away.

20 But, generally, it's the extreme position
21 where they rotate the crawer -- they rotate the

22 swing leg sort of as far as they can; and during

23 that, they're noving the crawl er track further and

24 further away fromthe frane.

25 And they do that for a couple of reasons.
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1 One is to nake the nachine nore stable in the sort

2 of left/right tilting sense, but they can al so nove
3 that swng leg out to the side to go around an

4  obstacle.

5 Q And then the retracted position, what is
6 that position?

7 A. Retracted position is when they swing the
8 legin so that the crawer track is basically

9 conpletely inside the frane, and they do that so
10 then they're able to mlIl| up really close to

11 obstacles. They've made the nachi ne narrower so
12 they're able to go right up along a wall or a curb
13 and grind up the road very close to that obstacle.
14 Q So, Dr. Singhose, can | direct you to
15 | ndustrial Accessibility, which is in Colum 7,

16 starting at Line 45. Let nme know when you get

17  there.
18 A " mthere.
19 Q So Rio can't change the positions of the

20 rear ground engaging units on the fly, right? The
21  machine has to stop?

22 A. That's not the way | read this patent.
23 They may have descri bed a certain enbodi nent as

24  stopping and swinging the leg in.

25 But they've gone to sone special effort
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1 here to create a machine that, while you' re sw nging

2 thelegin, the crawer track is -- you know,

3 continues to point forward. That tells me that they
4 really want to allowthis to be done while you're

5 driving.

6 It's inportant that you keep your craw er

7 track straight ahead while you're driving, so that
8 seens to be a real clear notivation for com ng up

9 with what they did.

10 | think you also could jack it up and

11 rotate it in. And while you're doing that rotation,
12 you could keep the crawl er track strai ght ahead.

13 But, honestly, it's not that inportant to
14  keep it straight ahead while you' re jacked off the
15 ground, so | think they want to allow their machine
16 to do this while it's driving forward.

17 Q So in Rio's description, however, it

18 states that an operator stops the machi ne and jacks
19 up the lifting colum, correct?

20 A. Yeah. | believe this -- | didn't reread
21 this section, but '"'mfamliar wwth it, and | know
22 that they do describe one way of using their

23 technologies to stop it.

24 | don't know what kind of detail they go

25 into wthout rereading it, but you m ght put a
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1  woodbl ock under the mlling machine and then jack it
2 off the ground and performthe rotation there. You
3 mght need to block it because it mght, you know,

4 tilt sideways during that process.

5 But, yeah, | -- I"msure that's one way

6 that they described their invention can work.

7 Q And how woul d the invention work if they
8 had the machine still running?

9 A. Oh. Well, if you're grinding up the road

10 wth this and you're going strai ght ahead and you're
11 seeing that you're comng up to an obstacle, you

12 could initiate Rio's technology and it would start
13 bringing the crawer track in, the swing leg in;

14 and, at the sane tine, it would be counter-rotating
15 the crawer track so that you kept driving straight
16 ahead with that.

17 And it would just operate the sanme way.
18 It would bring the swng leg in and counter-rotate
19 the track in a coordinated manner while you're

20 driving forward.

21 And so before you got to that obstacle,
22 you would've retracted the craw er track inside the
23 franme and you could just keep driving, you know,

24  past the obstacle and then extend the | eg back out

25 after you cleared the obstacle.
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1 MR. MROZ: We've been going for about
2 an hour now Is it okay if we do about a ten-mnute
br eak?

3

4 THE WTNESS: Certainly.

5 MR, MRQZ: Yep. Works for ne.
6

(11: 06 a.m EST - Recess.)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
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1 (At 11:18 a.m EST, with parties present
2 as before, the foll ow ng proceedi ngs were had,

3 to-wit:)

4 BY M5. FULLER:

5 Q Dr. Singhose, do you know how nuch

6 steering force is required to steer Comrander 1117?
7 A. No. In fact, nobody knows that because

8 that all depends on a bunch of conditions |ike we

9 tal ked about before, environnental conditions, the
10 | oad on the nmachine.

11 We coul d obviously get an estimate of

12 that, the anpunt of foot-pound torque for each of

13 the crawer tracks, but I don't know that off the

14  top of ny head.

15 Q |s steering torque crucial in the design

16 consi der ati on?

17 A Yes.
18 Q What exactly is steering torque?
19 A. Well, steering torque | think in the way

20 that you're using it would be the anmount of torque
21 that would need to be applied to turn the craw er
22  track.

23 And the reason why there's no answer is
24  because if you tried to turn it really fast, you'd

25 need a lot nore torque. And if you're trying to
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1 turn it into an obstacle or up a hill, you need nore
2 torque.

3 So there's -- you know, you could run this
4  machi ne up agai nst an obstacle and you coul dn't

5 steer it, so the anmpbunt of torque would be really

6 large or even until sonething broke.

7 But you would want to have a target val ue

8 so that you could steer it under the expected

9 operating conditions.

10 Q How about backl ash? Can you provi de an
11  explanation of what backlash is?

12 A. Yes, | can.

13 Backl ash i s a phenonenon that occurs when
14 you're generally rotating or noving a machi ne

15 conponent in one direction and then you stop it and
16 you want to go in the other direction.

17 When you do that in alnost all machines,
18 you would have to turn the actuator backwards for a
19 little bit before anything happened because there
20 would be slop in the conponents.

21 So you drive it one direction; you start
22 to turn around. You apply sone energy to the

23 actuator, the actuator noves, but nothing el se noves

24  for just a little bit of time or distance. That gap

25 is referred to as backl ash.
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1 Q Can you get undesirabl e backl ash due to

N

I nsufficient stiffness of nechanical conponents?
A Yes.
Q And what causes that?

A Well, if you have insufficient stiffness,

o o~ W

that neans that you're pushing it one direction, you

7 stop, and you try to go the other direction; but

8 it's like a spring.

9 So it'd be like you pulling on sonething
10 with a Slinky. You pull one end of the Slinky, the
11 other side doesn't go for a while. So that's where
12 you get backlash due to insufficient stiffness.

13 That's an exaggeration so you can visualize it.

14 But, actually, any piece of nmaterial that
15 you pull back the other direction, it actually has
16 to stretch a deflect a little bit before its far end
17 starts noving. So if you have stuff that's too

18 flexible, you end up getting a | ot of backl ash.

19 Q | like that anal ogy, the Slinky. | don't
20 think I've heard a Slinky for the last, like, ten or

21 fifteen years.

22 A. | used to | ove Slinkies.

23 Q Me too as a child.

24 A. Yeah.

25 Q How about tilting? Can you provide an
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1 explanation on tilting?

2 A. "' m not understanding the word. Tilting?
3 Q Tilting nonments, T-1-L --

4 A. Oh, Atilting nonent.

5 Sure. | nean, as applied to these

6 machines, you -- tilting would be turning slightly

7 to the side.

8 If you're driving forward, for exanple,

9 and you went through -- one of your craw ers went
10 through a gutter or a hole, you would tilt to that
11 side. You don't want your nmachine to do that, so
12 you want to design it so that it resists tilting
13 nonents so it stays upright even when these tilting
14 nonents are applied to it so it doesn't tip over.
15 Q Ti ppi ng over would not be a good thing, |
16 would assune, for a | arge nmachine.

17 A Yeah. |f these tipped over, they're done
18 for; but it's hard to inmagi ne one of these tipping
19 over unless you' re nmaking a road on the edge of a
20 cliff.

21 Q True.

22 A. But they can certainly wobble; and when
23 they wobble, then the cenent that you're making is

24 not fl at.

25 Q Yes.
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A That's why you want to control the tilting
nonment on these for the nost part, not actually
tilting over, but just having an uneven surface that
you' re maki ng.

Q And in concrete paving, you do not want
uneven surfaces, correct?

A. Yeah. | nean, they're all uneven to sone
degree, but you don't want a | ot of unevenness.

M5. FULLER. So | have no further
guesti ons.
MR MRQZ: Ckay. Gve ne five
mnutes. |'Il pop back on in five m nutes.
M5. FULLER  Perfect.
(11: 23 a.m EST - Recess.)
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1 (At 11:26 a.m EST, with parties present

2 as before, the foll ow ng proceedi ngs were had,

3 to-wit:)

4 CROSS- EXAM NATI ON

5 BY MR MROZ:

6 Q Dr. Singhose, do you renenber earlier when

7 M. Fuller was asking you about review ng the patent
8 and looking at the clains and | ooking at prior art?
9 A Yes.

10 Q She asked if -- well, she was aski ng how

11 you did your invalidity anal ysis?

12 A Yes.

13 Q Did you use hindsight in perform ng your
14 invalidity anal ysis?

15 A No.

16 Q Wy is that?

17 A Vel |, my understandi ng of hindsight is |
18 used the -- | used the claimterns as ny guide for
19 | ooking for prior art, and then | assenble prior art

20 that, you know, fornms each of those steps. That's
21 not the process that | perforned.

22 Q And what's the process you perforned?

23 A Well, | guess | explained it poorly.

24 went through there and |I did claimconstruction,

25 under st ood the terns.
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1 And then | went and | ooked at rel at ed

N

prior art and anal yzed, you know, scope of the prior
art and the problens that were addressed in the
prior art, and | just look for prior art that was

addressing those sane kinds of problens and | ooked

o o~ W

for sort of notivations to conbine those, and the
7 notivations to conbine are in those prior art.

8 And the notivations in the prior art is
9 what drove ne to assenble themtogether, not the
10 recipe that's witten down in these asserted

11  patents.

12 MR, MRQZ: Ckay. No further

13  questions.

14 M5. FULLER. G ve ne five m nutes.
15 MR MRQZ: Ckay.

16 M5. FULLER. We'll cone back on.
17  Thanks.

18 (11: 27 a.m EST - Recess.)

19
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25
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(At 11:31 a.m EST, with parties present
as before, the follow ng proceedi ngs were had,
to-wt:)

M5. FULLER. Dr. Singhose, at this
time, we have no further questions. Thank you.
THE WTNESS: Thank you.
(11:32 a.m EST - Adjournnent.)
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1 CERTI FI CATE

2 STATE OF NEBRASKA )

3 COUNTY OF DOUGLAS § >

4 |, Brianne L. Starkey, RPR, CRR, GCeneral
5 Notary Public wthin and for the State of Nebraska,
6 do hereby certify that the foregoing testinony of

7  WLLIAM SI NGHOSE, Ph.D., was taken by ne in

8 shorthand and thereafter reduced to typewiting by
9 use of Conputer-Aided Transcription, and the

10 foregoing fifty-eight (58) pages contain a full,

11  true and correct transcription of all the testinony
12 of said witness, to the best of ny ability;

13 That | amnot a kin or in any way

14 associated with any of the parties to said cause of
15 action, or their counsel, and that | am not

16 interested in the event thereof.

17 I N WTNESS WHERECF, | hereunto affix ny
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