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PROCEEDINGS

WN -

THE VIDEOGRAPHER: Good morning.
4 Weare going on therecord at 11:14 am.
5 Eastern Time on October 24, 2024.
6 Please note this deposition is
7 being conducted virtually. Quality of
8 recording depends on the quality of camera and
9 Internet connection of participants. What is
10 seen from the witness and heard on the screen
11 iswhat will be recorded. Audio and video
12 recording will continue to take place unless
13 all parties agree to go off the record.
14 ThisisMediaUnit 1inthe
15 video-recorded deposition of Alexander Slocum,
16 PhD, taken by counsel for respondent in the
17 matter of FOX Factory, Inc. v. SRAM LLC, filed
18 in the United States Patent and Trademark
19 Office. Case number is|PR2024-00491.
20 My nameis Brad Thompson,
21 representing Veritext. 1'm the videographer
22 today. Our court reporter is Jill Ruggieri,

23 23 fromthe firm Veritext aswell. 1'm not
24 24 authorized to administer an oath. I'm not
25 25 related to any party in this action, nor am |
Page 3 Page 5

1 INDEX 1 financialy interested in the outcome.

2 2 If there are any objectionsto

3 WITNESS: 3 proceeding, please state them at the time of

4 4 your appearance.

5 ALEXANDER SLOCUM, PhD 5 Counsel and all present,

6  Examination by Mr. Durbin 6 6 including remotely, will now state their

7  Examination by Ms. Bhattacharyya 24 7 appearances and affiliations for the record,

8 8 beginning with the noticing attorney.

9 EXHIBITS 9 MR. DURBIN: My nameis Michael
10 EXHIBIT DESCRIPTION PAGE | 10 Durbin. | am counsel for SRAM in this matter,
11 Exhibit 1001 US Patent No. 7,147,207 8 11 the patent owner, and | am from the law firm
12 Exhibit 1003 Declaration of Alexander 9 12 LewisRice.

13 Slocum, PhD, in support of 13 MS. BHATTACHARYYA: Arpita
14 inter partes review of US 14 Bhattacharyyafrom the law firm Finnegan on
15 Patent No, 7,147,207 15 behalf of FOX Factory and the witness.

16 Exhibit 1005 US Patent No, 6,360,857 84 16

17 Exhibit 1007 Certified Trandation 102 17 ALEXANDER SLOCUM, PhD, awitness
18 of JP2516279Y 2 18 having been duly sworn, on oath deposes and
19 Exhibit 1006 US Patent No. 6,491,146 171 |19 saysasfollows:

20 20

21 21 THE VIDEOGRAPHER: Thank you,
22 22 counsdl. You may begin.

23 23

24 24

25 25
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Page 6
1 EXAMINATION

2 BY MR. DURBIN:

3 Q Good morning, Dr. Slocum.
4 A Good morning.
5 Q Dr. Slocum, since you have recently

6 been deposed by me in another matter between
7 these same parties, | will again spare you the
8 long instructions before starting this
9 deposition. But do you have any questions
10 before we get started about how things will

11 proceed today?

12 A ldonat.

13 Q Andaswe--

14 MS. BHATTACHARYYA: Mr. Durbin,

15 I just want to put it on the record that

16 this-- | think the case number that was read

17 outisincorrect, so | just want to put it on

18 the record that this IPR today isfor case

19 number IPR2024-00492, and it's for the -- FOX's
20 IPR petition on Patent No. 7,147,207.

21 We can proceed now.

22 MR. DURBIN: Thank you, Arpita.

23 And | concur.

24 BY MR. DURBIN:

Page 8
1 thisdeposition, Dr. Slocum?
2 A | aminaconference room by myself
3 at thelaw firm of Finnegan in Palo Alto,
4 Cdlifornia.
Q Isthereanyone else present in the
room with you?
A No.
Q Pleaselet meknow if at any time
9 someone s present with you in the room so that
10 we may note it for the record, okay?
11 A Okay.
12 Q I'dnow liketointroduce afew
13 exhibits, Dr. Slocum.
14 A Okay.
15 MR. DURBIN: Thefirst exhibit
16 I'd like to introduce is an exhibit that has
17 been previously marked as Exhibit 1001. | just
18 uploaded it to Exhibit Share.
19 (Exhibit 12001 marked for
20 identification.)
21 THE DEPONENT: Okay. Itis
22 here, and | have opened it, and | also have a
23 clean paper copy.
24 BY MR. DURBIN:

5
6
7
8

25 Q Dr. Slocum, isthere anything that 25 Q What isthisdocument, Dr. Slocum?
Page 7 Page 9
1 would prevent you from giving your testimony | 1 A Thisisthe '207 patent.
2 today? 2 Q Thankyou.
3 A No. 3 (Exhibit 1003 marked for
4  Q Areyou under theinfluence of any 4 identification.)
5 medications, alcohol or any other substance, or | 5 BY MR. DURBIN:
6 do you have any condition that would prevent 6 Q Now,Dr.Socum, I'd liketo

7 you from answering my questions truthfully and
8 completely?
9 A I'munder the influence of nothing,
10 and I will answer truthfully and completely.
11  Q And, Dr. Slocum, before we get
12 started, | would like to ask, do you understand
13 that you're under oath today to answer my
14 questions truthfully and completely?
15 A Yes
16 Q AndI will --would like to conduct
17 things aswe did yesterday. We'l go for about
18 an hour before taking a break.
19 If at any time you need a break,
20 though, please let me know. Andinall cases,
21 I'll just ask that you finish whatever
22 questions are pending.

23 Isthat acceptable to you?
24 A Yes
25 Q Whereareyou appearing today for

7 introduce another exhibit that has been

8 previously marked as Exhibit 1003.

9 A It'snotupyet, but | have a paper
10 copy. That is my declaration.
11 | don't seeit in the Veritext,
12 but | have paper, so I'm happy.
13 (Discussion off the record.)
14 A Okay. Nowitdidit. It seemsto
15 be -- sometimes there's alag, sometimes
16 there's not, but | clicked it afew times, and
17 it came up.
18 Q Dr. Slocum, what is this document
19 that has been previously marked as
20 Exhibit 1003?
21 A Thisismy declaration in support of
22 theinter partesreview of US Patent -- and
23 I'll just use the last three numbers -- '207.
24  Q Thank you.
25 Did you draft your declaration

3 (Pages6-9)
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Page 10 Page 12

1 inthis matter, which is Exhibit 1003? 1 my standard rate.
2 A ldid. | started with -- Arpitasaid 2 Q Thecoupleof person-weeks figure
3 shewould like me to form opinions on -- she 3 that you estimated in your previous answer,

4 gave me the claims of the patent, and she said 4 doesthat include time spent on the underlying
5 here are some -- here's some prior art. If you 5 District Court matter?

6 want anything else, feel free to search. And 6 A No, because this-- this declaration
7 s0 | have the patent-in-suit, the prior art. | 7 isjust about the IPR. The District Court
8 did not see aneed for anything further, and so 8 matter happened -- gee, | think that was what,
9 | based my opinions on reading the patent -- 9 last December or something. That was awhile
10 the '207 patent, the other prior art patents, 10 ago. | forgot when the District Court was.
11 and then | drafted my opinions regarding the 11 But my recollection of the time
12 claimsthat | was asked to opine on. 12 it took wasjust in regard specifically to this
13 And then we went back and 13 IPR document. And there's some relation
14 forth -- there's the, you know, the legal 14 between the two, like with claim construction
15 boilerplate, there's the formatting of the 15 and stuff we will get to, but my focus here was
16 report, and she took care of that part, so she 16 onthelPR.
17 wasthe scribe for me on that. 17 Q Do you understand that the parties
18 And then if | didn't answer 18 involved in this matter are SRAM, LLC, and FOX

19 anything completely the way -- you know, we | 19 Factory, Inc.?
20 would go back and forth. That wastheprocess. |20 A | do.
21  Q Didyou physicaly type any portions 21  Q And do you understand which party in

22 of your report? 22 this matter submitted your declaration?
23 A Yes Inmy initia drafting of it, 23 A Wadll, | assumethat FOX submitted my
24 and then | created some solid models of cam 24 declaration, because | wrote it for Arpita, and
25 designs, which I'm sure we'll be going over, 25 she represents FOX.
Page 11 Page 13

1 and of course the detailed discussions around 1  Q [I'll represent that | believe that
2 those. 2 that istrue also.
3 Q How muchtimedidyou spend drafting | 3 Have you worked with FOX
4 your declaration in this matter, Exhibit 10037 4 Factory, Inc., in other matters?
5 A Youknow, it wasawhileago | did 5 A There has been afew other patent
6 it. It was probably a person-week or two of 6 suits, for example, relating to axles and some
7 time. | don't have any finer resolution than 7 of the other patents that FOX and SRAM have
8 that. 8 been in dispute before.
9 It was not a couple of days, and 9 | can't recall exactly which
10 it wasn't months. It was probably, like | 10 oneswhere | could give you numbers.
11 said, aperson-week or two. It didn't all 11  Q How much has FOX Factory paid you
12 happen at once, you know. It getsdrawn over a| 12 over the many engagements you've had with them?
13 period -- I'll do things, throw it over the 13 A Over thewhat engagements?
14 wall, take alook, and then | won't hear back 14 Q Overthesum total of engagement.
15 for awhile. 15 A |ljustdon't--1don'tknow. | doa
16 Q How much time haveyou billed to this | 16 lot of things, and so | don't keep track of
17 matter? 17 things. | mean, | have two companies| run.
18 A Again, | --it'sprobably a couple of 18 You know, | teach. I'm very activein
19 person-weeks. | don't have the exact time. 19 designing stuff myself, so my lifeis arather
20 Q Do you know the amount of 20 fast whirlwind of activities.
21 compensation you have received related tothis |21 Q Do you have any estimate of the
22 matter? 22 amount of total compensation you've received
23 A | didnot tally that up for this. | 23 from working for matters with FOX Factory,
24 don't know. It's-- you know, again, similar, 24 Inc.?

25 acouple of person-weeks to create thistimes 25 A |justcan't giveyou any kind of an
4 (Pages 10 - 13)
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Page 14 Page 16

1 accurate estimate. It's not $10,000. It's not 1 Ms. Bhattacharyya.

2 amillion dollars. It's maybe 100 or so, 2 Q Haveyou spoken with anyone from

3 around there, 200. 3 petitioner FOX Factory regarding your work with

4 | -- over the many years, | 4 this matter?

5 don't know. It'snot alittle; it'snot alot, 5 A | havenot.

6 and it's spread out over some years, so | just 6 Q What about for the underlying

7 can't have any -- | don't have any finer 7 District Court case also involving the '207

8 granularity than that. 8 patent?

9 Q Youwould estimate, though, lessthan 9 A Notthatl recdl. | mean, someone
10 $500,000? 10 might have been -- gee, | don't -- not that |
11 A Gee, | would think so. 11 recall. | mean if in one of these meetings
12 Q Didyoudo any preparation before 12 with Arpita someone was on the phone, | just
13 this deposition? 13 don't know.

14 A 1did. | probably spent about two 14 But my interaction as far as my
15 daysor soin total reviewing my declaration 15 recollection in both the district case and here

16 and the patents, you know, the prior art. And | 16 isprimarily with Arpita, and Robert McCauley
17 1 flew in Monday, mid to late morning, and I've | 17 is sometimesin some of the discussions.

18 been meeting -- | met with Arpita as of, you 18 Q Haveyou ever spoken with anyone from
19 know, the -- Monday late morning on and then | 19 petitioner FOX Factory, Inc.?

20 Tuesday. And we talked about all threeof the |20 A When -- there was the -- remember

21 patents, the '993, this -- this one, and then 21 therewasthetrial -- or the hearing before

22 there's one more that we're being -- deposing 22 the-- ajudgein Denver, and | think there was
23 ontomorrow. And, | don't know, | guessit's 23 some FOX Factory peoplethere. But that was --
24 probably even amount of time on each of them. | 24 speaking with him, but not about the technical

25 Q Inyour preparationsfor this 25 content about any of my reports.
Page 15 Page 17
1 deposition regarding the '207 patent -- scratch 1 Q Didyoureview any documents during
2 that. 2 your preparations for this deposition?
3 Dr. Slocum, would you agree with 3 A ldid. | read my declaration and the
4 me -- scratch that. 4 prior art patents as referenced.
5 Dr. Slocum, if | said the '207 5 And then there's the file
6 patent, would you understand that that means 6 history of the patent. When | say the
7 the patent in Exhibit 1001? 7 "patent," it'sthe patent, the file history
8 A Yes 8 and -- but there was no other externa
9 Q Isitokay withyouif werefer to 9 documents that | needed.
10 this document as the '207 patent? 10 Q Didyou review any documents you have
11 A Yes Thatispreferred, please. 11 not yet mentioned to me?
12 Q For your preparations for this 12 A No, notthat | recal. My
13 deposition regarding the '207 patent, with whom| 13 preparation was my report and then the
14 did you speak? 14 documents that are included in my report as

15 A ThatwasArpita. Robert McCauley 15 exhibits.
16 stopped by for abrief moment intheroom, but |16 Q Haveyou reviewed in your

17 my focus was -- focus was with Arpita. 17 preparations for this deposition any documents
18 And then we had a Zoom call, 18 that aren't marked as an exhibit in this

19 Xirui, | believe | pronounced her nameright, |19 matter?

20 she'swith Finneganin | think DC. I'm not 20 A No. | wasjust focused for my

21 real sure where she's -- and | don't remember 21 deposition here on my declaration and the

22 her last name. Shewason the cal for, | 22 exhibitsthat are referenced init.

23 don't know, some half an hour or something. 1 |23 Q Did you communicate with any third
24 don't recall the exact time. 24 parties during your preparations for this

25 But my primary focus was with 25 deposition?

5 (Pages 14 - 17)
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Page 18

A No, other than | told my wife where
I'm going to be thisweek. And she said, "yes,
dear. Goodbye, dear."

Q Didyou do anything else to prepare
for this deposition?

A Had agood night's sleep, and, you
know, read -- read the documents so | can
hopefully efficiently answer your questions.

9 Q Didyou speak with anyone el se that
10 you haven't discussed yet?
11 A | havenat.
12 Q Didyou review anything else that we
13 have not yet discussed today?
14 A No.
15 Q Didyou perform any prior art
16 searchesfor this matter?
17 A ldidnot. | found that the prior
18 art that was provided was all | needed.
19 Q Didyou request that anyone else
20 perform aprior art search on your behalf?

1
2
3
4
5
6
-
8

21 A |didnot.
22 Q Wereyou provided by -- scratch that.
23 Were you provided with all of

24 the prior art references you refer to in your
25 report?

Page 20
1 chunks of tissue that have been lost, heisthe
2 chunks of tissue person. And then -- so
3 sometimes he needs my expertise for detailed
4 mechanism or impact studies and stuff to relate
5 towhat he does. So that's where our overlap
6 is.
7 Johnisin hismaterials. Alex
8 Jr. isthe surgeon. I'm the mechanism guy, and
9 we're all mechanical engineer PhDs. So that's
10 how we cover the gamut of what is needed, in
11 addition to then you can see from the patent
12 record, we design quite alot of hardware
13 ourselvesfor the company we have.
14 Q WasDr. Jonathan Slocuminvolvedin
15 this matter in any way?
16 A Hewasnot.
17  Q Dr. Slocum, could you please turn
18 your attention to Exhibit 1001, which we
19 referred to -- we've agreed to refer to asthe
20 '207 patent?
21 A Okay.
22  Q Broadly speaking, what is disclosed
23 inthe '207 patent?
24 A Thisisashock absorber/also spring,
25 soit's part -- it's a suspension system for

Page 19
1 A Correct, inthat, again, it wasthe
2 dtarting point and | wastold if | think | need
3 anything else, fed free to search yourself or
4 tell usto search. Sol -- | read things, and
5 | found that was all | needed.
6 The cam design that | did, |
7 think | referenced my own textbook, but that's
8 all in my head, about how | teach cam design,
9 so | didn't need to go and use any external cam
10 design reference software or anything.
11 Q Hasyour son, Alexander Slocum Jr.
12 been involved in this matter?
13 A No.
14 Q Do youwork with any other
15 individualsin your expert services?
16 A Wadl, my son, Dr. Jonathan Slocum,
17 and I, we do afair amount of forensic work,
18 mostly in the oilfield industry but also in
19 heavy eguipment.
20 So we figure out when there's an
21 accident why things broke and report on that.
22 Dr. Alexander Slocum Jr. isa PhD mechanical
23 engineer, and he's also a surgeon.
24 So the three of uswill also --
25 if there'sacase involving, for example,

Page 21

1 ostensibly amountain bike. 1 think you could

2 probably useit in some of the new electric

3 hybrid bikes, and whether that's a motorcycle

4 or abicycle, to be determined.

5 But ostensibly, it'sfor

6 mountain bikes. And it provides the spring

7 suspension for the rear of the bike. In those

8 bikes, the -- the seat stays are hinged, and

9 then the chain stays are hinged. They come
10 back to the point where the axle goes through,
11 and so that whole triangle formed by the stays
12 moves, and it is -- there's a spring mechanism
13 and a damping mechanism all contained within
14 the same assemblage of tubes, which iswhat the
15 '207 is claiming.
16 And that allows the seat stays
17 and the chain stays to move up and down with
18 thewheel. And it'sasuspension, so it hasa
19 certain springiness, and you have to dissipate
20 the energy.
21 And what this patent is about is
22 how you can adjust the amount of damping that
23 you get in that, so that -- thisis something
24 that's a desirable thing, because different
25 riders have different riding skills, body

6 (Pages 18- 21)
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1 weights and types of terrain you traverse.

2 Q Andhow doesthe 207 patent disclose
3 that one could adjust the amount of damping?
4 A Okay. Sothere'stwo -- two forms of
5 damping, or two modes. Oneis during the

6 compression cycle. That'slike when you land

Page 22

a

7 jump or go over abump and you -- you compress
8 it and you dissipate energy by slowing how fast

9 your body is headed to the ground once the
10 tiresre-hit, or over abump.
11 And then after you compress,
12 you're compressing aspring. The spring will
13 return the energy, and that's called rebound.
14 And that also needs damping; otherwise, it
15 could throw you out of your seat.
16 So those are the two modes that
17 you want to adjust. And we're primarily

18 concerned here with the compression mode. And

19 it doesit in one of two ways. There'sa

20 handle that you can move, for example, from one

21 position to another position. Y ou often want
22 to have what's called "lockout" because if

23 you're riding your mountain bike now not on a

24 trail but on aflat stretch of, you know, road,
25 and you have to pedal hard, you could end up

Page 24
1 Q Dr.Socum, do you see the annotated
2 image on this page 12?
3 A ldo
4  Q Whatisshown inthe annotated image?
5 A Sowhat I'm showing hereisan
6 embodiment of the invention where, as |

7 described earlier, the lever, which iscalled

8 the selector, itis-- it ostensibly hastwo

9 positions, whereit's either on lockout or it
10 activatesto beon. And asthelever moves, it
11 turns a camshaft, whichisall in purple -- the
12 lever and the camshaft, they're connected.
13 That camshaft contacts the end
14 of what's called the driver. Thedriverisa
15 rod that extends down through the center of the
16 shock absorber, and that controls the opening
17 of avave down at the bottom, at the end of
18 thedriver. And that -- by controlling that
19 valve opening, that controls the resistance to
20 oil flow asthe shock absorbers compress.
21 So the smaller the opening, the
22 more energy will be dissipated and the stiffer
23 the damping will be.
24 And then to get the fine
25 adjustment of that opening, and hence the

1 bouncing up and down on your bike. Sot

Page 23
hat's

2 why you want to do lockout and just turn the

3 suspension off.
4 And then in the other position,

5 you want the suspension to be active, so that

6 would be a second position.

7 Now, how active? And then now

8 there's an adjustment ability either by the
9 position of the lever itself -- that's one

10 embodiment that's shown -- or you just move the

11 lever dl the way over to the "on" position
12 you will, and then there's a knob that you
13 turn to give you the fine adjust.

14 So the patent discloses two

 if
can

15 modes of fine adjust or the amount of damping

16 you get, either just with alever or with a

17 lever plus a screw knob.

18 And then there's -- you can aso
19 then adjust the rebound. But, like | said, |

20 think we're -- | was focused on the compression

21 side of the adjustment.

22  Q Dr. Slocum, would you please turn
23 your attention to page 12 of your declaration,

24 Exhibit 1003.
25 A Okay.

210 And so that angled surface or

Page 25
1 damping factor, there's an adjuster assembly.
2 It'slabeled -- it's shown in kind of an orange
3 color there, and it has a knob 70.
4 So as you turn that knaob, it
5 activates a screw thread to slide the camshaft
6 back and forth. And the way that givesyou
7 adjustment of the position of the driver isif
8 you look in the image there, you can see the
9 camshaft has an angled surface oniit.

11 wedge shape is moved to the left and right by
12 rotating that knob 70, because it's activating
13 ascrew thread that causes motion.

14 So that's one embodiment of the

15 invention.

16 Q Dr. Slocum, isthisfigure taken from
17 the '207 patent?

18 A Yes Thisisfrom Exhibit 1001. And
19 | did the annotations with the coloring.

20 Q I'dliketo break down your

21 explanation of how it operates for my own
22 edification.

23 A I'msorry.

24  Q Whatisdriver 22?

25 A Okay. Driver 22isarod that

7 (Pages 22 - 25)
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Page 26

1 extends from this actuating assembly to

2 transmit motion down to a valve system that --

3 if you seg, it'slabeled -- 14 is the number,

4 and then there'saline with an arrow that's

5 pointing. It doesn't touch anything. So

6 that'sindicating -- and you can -- the valve

7 assembly at the bottom.

8 And you can see where the end of

9 the-- where I've colored orange, the driver 22
10 now touches what looks like alittle
11 trapezoidal element 52. So that's where you're
12 starting the contact of the valve assembly and
13 change the opening of the valve assembly, which
14 will now affect the amount of damping you get.
15 So the axial position of the rod
16 iswhat controls how much damping you get.
17 Q Istheaxia position of driver 22 a
18 position along the line labeled 60 in this

19 figure?
20 A Yes
21  Q Doesdriver 22 move up and down, as

22 shown in thisfigure, along line 60?

23 A Yes It--andthat motionis

24 controlled by the interaction of the end of
25 driver 22 with the camshaft.

Page 28
1 around axis 68 will cause a movement of the
2 camshaft 56 left or right, as shown in this
3 image, adong axis 68, correct?
4 A Correct.
5 Q When lever 54 isin this position,
6 movement of the camshaft 56 along the axis 68
7 will cause driver 22 to move up or down along
8 axis 60, correct?
9 A Correct.
10 Depending on your rotation of
11 that adjuster knob, which you can seeis
12 connected to athread -- and that's what causes
113 thedriving left or right of camshaft 56 --
14 it'sthat angled portion labeled 66 that is
15 engaging with the end of driver 22. That wedge
16 angleiswhat pushes the driver up and down.
17 Q Dr. Slocum, rotation -- scratch that.
18 Dr. Slocum, knob 70 isn't
19 rigidly fixed to camshaft 56, correct?
20 A No,ithasto-- it hasto only apply
21 axial forces. The center of camshaft 56 goes
22 through around center, a hole of knob 70.
23 When you rotate knob 70, knob 70
24 has a shaft that is threaded, that is engaged
25 with threads in the body. And now, if you

Page 27
1 Q Whatissdector 20?
2 A Soselector 20, you seethere'sa
3 handle 54, or alever. You could call it a
4 lever or ahandle. And that is connected --
5 the setscrew that does the connection isn't
6 labeled, but it's -- it's connected to the
7 camshaft 56.
8 So the two are rigidly connected
9 toit. Sowhen you move the selector 20, that
10 lever 54, it will cause the camshaft to rotate,
11 and that will influence the motion of the
12 driver.
13  Q Lever 54 will rotate about axis 68,
14 correct?
15 A Correct.
16 Q Camshaft 56 will also rotate around
17 axis 68 aslever 54 rotates around axis 68,
18 correct?
19 A Thatiscorrect.
20 Q Rotation of lever 54 will cause
21 driver 22 to move axialy up or down aong axis

22 60, correct?
23 A Correct.
24  Q Whenlever 54 isinthe position

25 shown in this Figure 1, rotation of knob 70

Page 29
1 rotate it onedirection, it's going to push
2 camshaft 56, for example, to the left. You
3 rotateit in the other direction, and it's
4 going to push the camshaft to the right.
5 Q Dr. Slocum, the "push” in your
6 previous answer is caused by a shoulder or a
7 flange of knob 70 pushing on some coordinate
8 flange or shoulder of camshaft 56, correct?
9 A Correct. Andinthe other direction,
10 it'sshown that it's just pushing on what would
11 be-- look like a shoulder of the lever 54 to
12 go the other way.

13 So it's a push me/pull you sort
14 of thing.
15 Q Okay, Dr. Slocum, would you please

16 turn your attention to Figures 1 through 6¢ of
17 the '207 patent.

18 Please just review these

19 figures.

20 (The deponent read the

21 document.)

22 A Okay.

23 Q Do thesefigures show one of the two

24 embodiments you previously testified are
25 included in the '207 patent?

8 (Pages 26 - 29)
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Page 30
1 A Correct. Figures1 through 6 of the
2 first embodiment, and then Figure 7 is a second

3 embodiment where you no longer have that knobh 3 cam 56 affects the position of driver 22.

4 70. That's-- basically, thethread is

5 incorporated into the camshaft itself, 56.

6 Q Youanticipated my next question.
7 A Oh, I'msorry, | wasjust explaining
8 what | saw in the figures.

9 Q Dr.Socum, what does -- scratch
10 that.
11 Dr. Slocum, what isthe valve

12 actuating assembly 16 disclosed in the '207
13 patent?

14 A Theresaselector, a camshaft, and
15 in embodiment 1 you have a fine adjustment due
16 to that knob. In the second embodiment, the
17 fine adjustment isjust with the selector

18 acting on the camshaft.

19 Q Andwhatisadjuster assembly 17 in
20 the'207 patent?

21 A Holdon. Letreview 17.

22 (The deponent read the

23 document.)

Page 32
1 Adjuster assembly 18 here, that
2 gives me fine adjustment position of how the

4 Because to dissipate the energy, you have to

5 control the size of the opening that the ail is

6 forced through asthe -- as the shock absorber

7 compresses.

8 The smaller the opening, the

9 greater amount of damping. The bigger the
10 opening, the easier it isfor the oil to flow,
11 and there'slessresistance to flow and hence
12 less damping.
13 The flow through those passages
14 goestypically with the third power of the
15 characteristic dimensioning of the opening. So
16 avery small little bit of motion can create a
17 big change in how much damping you feel, and
18 that iswhere SRAM has showing in this
19 embodiment that the user will just pick with
20 thelever lockout or open for damping. And
21 then you have an adjuster assembly 18 that
22 givesyou fine motion of the camshaft to give
23 you fine control of that opening through which

24 A Let'ssee | havel6and 18. Let me 24 the hydraulic oil isforced through.
25 seeif that'sthe second one. You said 17, 25 So in other words, valve
Page 31 Page 33
1 correct? 1 actuating assembly 16 is a course between
2 Q Idid, butI'dlike to withdraw my 2 closed and open in that embodiment of the

3 question and ask you what is the valve

4 actuating assembly 167

5 A Okay. Wél, that's what we just

6 covered. It'sthe camshaft, and the camshaft

7 isalways-- ispresent all thetime, and

8 that's what -- the various surfaces which we

9 can go through in the figures are showing
10 different types of cam logic that interfaces
11 with driver 22 to causeit -- it motions up and
12 down, whether it's locked out or incrementally
13 aong thelinesto give you fine positioning of
14 driver 22, which would give you fine
15 positioning of the valve and the actual damper
16 dissipation of the oil down at -- remember |
17 mentioned there's a number 14 pointing to that
18 whole lower assembly of the valve.
19 Q And, Dr. Slocum, | misspoke once
20 again, okay? AndI'm going to get it right
21 thistime.
22 Dr. Slocum, what is adjuster
23 assembly 18?
24 A Okay, yeah, that'swhy | was thrown
25 for aloop. | don't -- didn't recall a17.

3 two-position system of the lever.
4 And now how much damping you get
5 when you've selected "open" is governed by the
6 adjuster assembly 18. That's what the first
7 embodiment is about.
8 Q Forthefirst embodiment shownin
9 Figures 1 through 6 of the '207 patent, isthe
10 adjuster assembly 18 knob 70 and its associated
11 threads and shoulders that we discussed
12 earlier?
13 A Correct.
14  Q Turning back our attention to the
15 second embodiment disclosed in Figures 7a
16 through c, what is the adjuster assembly 18?
17 A Okay. There, the adjuster assembly
18 is-- you seethere I'm on page -- I'm sorry,
19 on Figure 7a.
20 Now the adjuster assembly, that
21 lever 54 provides multiple functions. In other
22 words, | can move the lever 54 and achieve
23 lockout, or | can move it intermediate
24 positions along the way where that -- see the
25 thread 84 and 867?
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Page 34
1 I am now going to move that
2 lever 54 not just, for example, from position 1
3 to position 2, but I'll stop at positions along
4 theway. And as|'m moving it dong the way,
5 thethread -- the thread engagement causes the
6 camshaft and the attached lever to move left or
7 right to vary the contact between the camshaft
8 and therod 22, again, through that angled
9 surface 66.
10 So it's a combination of
11 rotation and axial motion of 56, in this case,
12 al driven by the lever 54, whereas in the
13 previous embodiment, lever 54 only affected the
14 rotation motion of the cam, and the axial
15 position was governed by a separate knob, but
16 still with athread.
17 Q Dr. Slocum, for each of Figures 7a
18 through 7c, lever 54 is pointing downwards,
19 correct?

20 A Correct.
21  Q It hasthe same angular position?
22 A Wadl, seethethreads? It'sa-- the

23 way that you can look at the pitch of the
24 thread, that's the spacing between the
25 subsequent teeth. So lever 54 is not just

Page 36
1 theend of driver 22, they're actually showing

2 agap between it and that angled cam surface
3 66.
4 Q Dr.Slocum, in the embodiment shown
5 in Figures 7athrough 7c of the ‘207 patent,
6 does one full rotation 360 degrees, either
7 clockwise or counterclockwise, cause the axial
8 movement of the lever -- of -- scratch that.
9 Dr. Slocum, in the embodiment
10 shown in Figure A through Figure -- scratch
11 that.
12 Dr. Slocum, in the embodiment
13 shown in Figures 7athrough 7c of the ‘207
14 patent, does one full rotation 360 degrees,
15 either clockwise or counterclockwise, cause the
16 axial movement of the camshaft 56in a
17 direction that's either left or right as shown
18 in these images?
19 A Correct. Andif you go to column 5,
20 line, cal it 63, it says, "at which the driver
21 22 engages the angled cam surface 66, the lever
22 54 isrotated through one or more complete
23 revolutions. For example, the lever 54 shown
24 in Figure 7b has been rotated through one
25 complete revolution compared to the lever 54 in

Page 35
1 swinging, for example, through 180 degrees. Ta

2 get more motion, it would actually spin more
3 than 180 degrees.
4 So | can go in here and count
5 the actua threads. But what you see if you
6 look at Figures 7a, b and ¢, it's hanging down
7 inall instances, but the axial position of
8 lever 54 with respect to the body, which is
9 24 -- you can tell by the crosshatching, that's
10 the entire body -- that axial distance between
11 that little dog leg -- it's not adog leg,
12 becausethisisactually a cylinder, so that
13 would be the outside of the cylinder -- is
14 moved.
15 So that's -- let me show, for
16 example, between 7b and 7c, let me count the
17 threads.
18 I'm counting from 7b to 7c three
19 threads have been -- I'm sorry. Two threads
20 have been covered up in those two positions,
21 which would indicate I've got two rotations
22 there of 54, and that's why the lever, you can
23 see, ismuch closer to the structure 24 in
24 Figure 7c¢ than 7b.
25 And you can now seein Figure 7c

Page 37
1 Figure 7a, causing the camshaft 56 to axially
2 displace by an amount equal to one thread

3 pitch."

4 So that'swhat | was referring

5 to earlier.

6 Q Dr.Socum, may | please direct your

7 attention to the second sentence in the same
8 paragraph? I'll read it to you.
9 "In this embodiment, the
10 function of the knob 70 of the previous
11 embodimentsis replaced with threads 84 on the
12 camshaft 56 that engage threads 86 on the first
13 cylinder 24. The adjuster assembly 18 is
14 formed integrally with the selector 20."
15 Do you see that?
16 A Yes | do. | believethat'swhat |
17 wasjust trying to describe. Maybe | should
18 have just read from the patent rather than
19 looking at the figures, but it's the same.
20 Q Doesthisindicate that the adjuster
21 assembly isin this embodiment threads 84 and
22 threads 867?
23 MS. BHATTACHARYYA: Objection
24 Mischaracterizes the record.
25 A Itdsoincludesthe lever, because
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Page 38
1 the threads by themselves do nothing unless you
2 cause relative motion.
3 Sojust like earlier, the
4 adjuster assembly 18 includes the knob 70,
5 because that's what actually engages and causes
6 thread motion. Y ou have to have something as
7 part of the adjuster assembly that causes
8 the -- the threadsto move. Otherwiseit'sthe
9 sound of one hand clapping. Doesn't do
10 anything.
11 Q So without those threads, this
12 embodiment -- scratch that.
13 What would we have if we didn't
14 have those threads?
15 A Wadl,it'san adjuster assembly. So
16 the god isto change, do something to a cam to
17 cause driver 22 to move in reaction to position
18 of your human input, which isalever in this
19 case.
20 So if you're not going to use
21 threads, then you'd use a different type of
22 cam.
23 This particular cam they're
24 doing hereisacombination of surfaces
25 arranged circumferentially and a wedge.

Page 40
1 depend upon how much space | have to put things
2 and a'so a big thing then becomes potentially
3 the controllability, and particularly the
4 ergonomicsif people are activating the cams.
5 Q Waouldyou please turn your attention
6 to column 1 of the '207 patent, which is

7 Exhibit 1001.
8 A Okay. Hold on.
9 Okay. I'min column 1.
10 Q Wouldyou please -- scratch that.
11 What isthetitle of this
12 patent?
13 A "Actuator apparatus for controlling a

14 valve mechanism of a suspension system."

15 Q Whatisstated immediately below the
16 title of this patent?

17 A "Background of theinvention.”

18 Q What does "background of the

19 invention" mean to you?

20 A Sothisistelling mewhat was known

21 at thetime of the invention, what has been

22 done. And sometimesin the background, it will
23 @ so describe what the problem is with what has
24 been done before. In other words, the problem
25 to be solved by the invention.

Page 39
1 And when you have acam with a
2 wedge surface on a cylinder, you have to have
3 axial motion. Y ou cannot have awedge if you
4 now use -- and | show images of this later.
5 You can have a cam shape -- if you think about
6 alobed cam, like a camshaft on your car. Now
7 | can achieve up-and-down motion of the driver
8 just by the shape of that -- those lobes, and
9 they're circularly just round about a central
10 axison the cam, just like a camshaft in your
11 car.
12 There's many different types of
13 cams. In other words, you can get motion of a
14 cam follower, which is the generic term for the
15 end of driver. You can get that motion of the
16 follower either by eccentric features, like a
17 lobed cam, so just pure rotation of the cam

18 causesthe follower to move up and down, or you

19 can have a camshaft that has an angular surface

20 or atapered surface such that axial motion

21 causes motion of the driver. And you can have

22 ahybrid, which is acombination of the two.

23 They're al camshafts.

24 So when | teach students how to

25 design cams, and my own design of cams, it will

118 backgrounds per there.

Page 41
1 Q Doyouhaveany experience -- scratch
2 that.
3 How many background of the
4 invention sections have you reviewed in your
5 lifetime?
6 A Wow. Lotsof them. | have-- |
7 think the running, if | were to do the most
8 current, islike 190 to aimost probably perhaps
9 200 patents of my own.
10 The examiners usually come back
11 with some prior art, and then | read them, so
12 they all have backgrounds of the invention.
13 | write my own when | give my
14 patentsto lawyers. And then -- so thereis
15 thousands of them there. And then the several
16 dozen cases |'ve done expert witnessing on,
17 there may be another half dozen or more

19 So, in other words, gee, I've

20 read alot of them.

21  Q Do patent owners describe their

22 invention in the background of the invention?

23 A Youtypicaly donot. You're

24 describing what is known and what has been done
25 and what is -- you often frame and here's the
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Page 42
1 problem that still exists after all thistime.
2 And you don't say then what the
3 solutionis, typically. But you often will say
4 hereisaproblem and sometimes you'll say an
5 approach to a problem, but you're not supposed
6 to put your invention discussion in the
7 background. That follows right afterwards.
8 S0 you set the stage for what
9 the problem is, and then you write right after
10 that the summary of the invention.
11 And the summary of theinvention
12 usually maps pretty -- pretty well onto your
13 first claim. And then detail happens after
14 that.
15 Q Doesthe'207 patent include a
16 summary of the invention section?
17 A Itdoes. It followsright after the
18 background, kind of standard format.
19 Q Wouldyou please review the last
20 paragraph in the background of the invention
21 section of the '207 patent, Exhibit 1001.

22 A Okay. Let mehave asecond here.
23 (The deponent read the

24 document.)

25 A Okay.

Page 44
1 those openings, okay?
2 Now, so then it goes on to say,
3 "For example, a cam attached to alever may be
4 engageable with the adjuster rod to vary the
5 axial position of the rod."
6 So now it's going on to talk
7 about just one version of that adjuster rod
8 motion. Not rotational motion but axial motion
9 of therod.
10 And then it says, "One problem
11 associated with this configuration is that any
12 given angular position of the lever/arm"” --
13 excuse me, "lever/cam” -- because, again, the
14 lever is attached to the cam -- "corresponds to
15 exactly one position of the adjuster rod. This
16 limitsthe ability of the rider to customize
17 the damping characteristics of the suspension
18 system to suit the terrain or the rider's
19 particular riding style."
20 Would you like me to comment on
21 that or just having read what it says? Because
22 what it's saying there is exactly what the
23 second embodiment is.
24 So the background is saying here
25 that the second embodiment exists and it's not

Page 43
1 Q Whatisdiscussed in this paragraph,
2 Dr. Slocum?
3 A Whatthey'resaying hereis exactly
4 what we have been talking about, that -- let me
5 just read and comment along the way.
6 "A typical design for adamping
7 adjuster uses an adjuster rod that extends down
8 the center of the piston shaft and engages the
9 vave mechanism."
10 So that's that rod 22 or the
11 driver, okay?
12 "Adjustment is commonly madein
13 either of two ways, the adjuster rod is moved
14 axially (up or down) to alter damping or the
15 adjuster rod is rotated to alter damping.”
16 So in other words, the end of
17 that rod can either move up and down to affect
18 the motion of the valve -- opening of the valve
19 plate. You can aso have valve plates -- they
20 would look like aflour sifter, where when you
21 rotate aplate, it opens or closes holes
22 between that plate and another plate. That
23 would beif you rotated a driver, you could
24 affect the opening or closing of those
25 orifice -- they're not exactly orifices, but

Page 45
1 very good because therider is-- but |
2 disagree with that. So that's probably another
3 discussion.
4 Q Areyouaware of any reason why a
5 patent applicant might describe their invention
6 in the background?
7 A My experienceisthat most inventors
8 rarely actually read all of their patents. And
9 lawyers put these things together after
10 interviewing and discussing with the inventors
11 what they think the inventionis, and so | do
12 not have an opinion of why thismight be soin
13 there.
14 | happento try to realy
15 carefully read all of my inventions to make
16 surel actually have an invention. And if it's
17 abackground, then it's not aninvention, is
18 it?
19 So | don't know what -- why they
20 said that, and then they claim in Figure 7
21 wherethe lever is actually -- the position of
22 thelever through its angular positionis
23 actually controlling the adjuster rod. Because
24 right herein the background, they're saying
25 that that's known and it doesn't work well, yet
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Page 46
1 they're claiming it.
2 Q Dr. Slocum, would you please turn
3 your attention to Figures 7athrough 7c of the
4 '207 patent, which is Exhibit 1001.

A  Okay.

Q InFigures 7athrough 7c, isthe
lever at the same angular position?

A No. Becauseyou start with the lever

9 from example position 1. And asyou rotate it,

10 you have to count rotations from one position.
11 So even though you may look at
12 it and say, oh, it'sin the same angular
13 position, it's hanging down, angular position
14 of acamshaft system, you have to start with 0.

5
6
2
8

Page 48

hands be pointing on atypical clock?

A Onaclock, they'll both be pointing
up. But I don't know the day now.

Q Between 12:00 noon and the
12:00 midnight examples we just discussed, will
the hands have the same angular position?

A Onaclock, yes, that isa planar
mechanism. It's not a cam.

Q Doesyour statement that the
Figures 7athrough 7c do not have the same
angular position rely upon your understanding
12 of angular positions for cams versus the
13 system -- versus the system you just described
14 for the clocks?

O© O ~NOOOTPA~,WNP

10
11

8 camshafts. You can't -- you can't just use a,
9 if you will, acolloquial discussion of what
10 you think you see on a cross-section. You
11 can't do that with a camshaft. It'simproper.
12 It doesn't work.
13 Y ou have to specify the angular
14 position, and that starts at one position, and
15 then as you rotate through many rotations, you
16 haveto count the angular degrees when
17 describing the position.
18 Q Dr. Slocum, at 12:00 noon on a
19 typical clock, where will the hands be pointing
20 to?

21 MS. BHATTACHARYYA: Objection
22 Form.
23 A If | pick aday, they're both going

24 straight up.

15 So -- and the text itself says, 15 A Yes
16 for example, if you go between 7aand 7c, the | 16 MS. BHATTACHARYYA: Objection.
17 angular position goes from 0 to 720. So you 17 Form.
18 have adifferent angular position that's 720 18 A Thisisa-- thispatent isabout a
19 degrees from where you started. 19 cam mechanism, not aclock. | am -- my
20 The cross-sectional pictures 20 opinions are based on a cam mechanism where the
21 indicate it's hanging down, but that is not the 21 cam controls axial position of adriver.
22 angular position of the lever camshaft system. | 22 Therider does not use this
23 Q Thelever pointsdirectly downwardin | 23 machinetotell thetime. Therider uses this
24 each of Figures 7athrough 7c, correct? 24 machine to not hurt themself asthey ride a
25 MS. BHATTACHARYYA: Objection. 25 hicycle. And that'sacam damper, not a clock.
Page 47 Page 49
1 Asked and answered. 1 Q Weretheboard to decide that your
2 Q Youcananswer. 2 angular position of a cam understanding was
3 A Thedirection of pointing is straight 3 incorrect, would the Figures 7a through 7¢ show
4 down, but the position is not the same. They 4 alever being in the same angular position?
5 differ by 720 degrees. 5 MS. BHATTACHARYYA: Objection
6 There's avery important 6 Form.
7 difference, because we're talking about 7 A | can'topineon something if someone

25 Q At 12:00 midnight, where will the

8 tells me physics one plus oneisthree. | have
9 no opinion. | will only opine on physical
10 mechanismsthat have reality basis, not on what
11 someonetellsmeisnon-real. Then | will
12 state | have no opinion.
13  Q Inyour opinion for Figures 7a
14 through 7c, rotating the lever through one
15 complete rotation does not result in the lever
16 being at the same angular position, correct?
17 A Correct. It's 360 degreesfrom 0.
18 You have avisua in across-section that its
19 orientation isdown, but orientation is
20 different than position for a three-dimensional
21 mechanism.
22 For a planar mechanism, like a
23 clockface, as| discussed earlier, thetwo are
24 commensurate.
25 But thisis not a planar
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Page 50 Page 52

1 mechanism. Thisisathree-dimensiona 1 So | guess| don't understand

2 mechanism. Thereisahuge difference, and 2 your question. We would haveto go to the

3 thisis, again, sophomore mechanical 3 claimsthemselvesif you ask me what's claimed.

4 engineering. 4  Q Dr.Slocum, inthefirst embodiment

5 And sometime -- it's been about 5 that we've been discussing today --

6 an hour -- the morning bio break would be 6 A Mm-hmm.

7 appreciated. 7 Q --isthevalveactuating assembly

8 Q Wecantakeabreak now. That's 8 comprised of the selector 20 and the driver 22?

9 fine. 9 (Reporter clarification.)
10 A Okay. 10 A [I'msorry, could you ask the question
11 MR. DURBIN: How long do you 11 again?
12 need? Arpita? Dr. Slocum? 12 Q Dr. Slocum, as described in the first
13 THE DEPONENT: Five, ten 13 embodiment that we've been discussing today,
14 minutes. 1'm going to run down the hall and 14 does the valve actuating assembly include a
15 refill my drink machines here. 15 selector 20 and adriver 22?
16 THE VIDEOGRAPHER: Thetimeis |16 A Itdoes. And the camshaft 56. So,
17 12:23 p.m. We're off the record. 17 yeah, the selector 20 includes camshaft 56 and
18 (Recess)) 18 lever 54.
19 THE VIDEOGRAPHER: Thetimeis |19 Remember, the valve is deep down
20 12:31 p.m. We're on the record. 20 inside the shock absorber, and that's what the
21 BY MR. DURBIN: 21 driver does. It communicates the intent of the
22  Q Dr.Slocum, thisisayes-or-no 22 rider to control the position of the valve,

23 question. I'd liketo ask if you discussed the 23 which then controls how much damping, and
24 substance of your testimony already given or to | 24 that's why that rod or driver 22 has to connect

25 be given with counsel during your break? 25 the actual valve to the mechanism that the
Page 51 Page 53
1 A No 1 rider operates.
2 Q Thankyou. 2 Q Dr. Slocum, what are the positions of
3 Dr. Slocum, do you offer any 3 the valve actuating assembly?
4 claim constructions in your declaration? 4 A Inthefirst embodiment?
5 A WiththisIPR, | don't need to. If 5 Q Yes
6 it'srelating back to the District Court, we 6 A Sointhefirst embodiment, you are

7 have to because of this"how many positionsof | 7 going to either lock out -- that's position

8 thelever are there" question. 8 1-- or youwill rotate it to position 2 where

9 That's indefinite, in my mind, 9 now you have damping. And then how much
10 because -- and | don't know what the claim 10 damping comes about by using the adjuster
11 meansin terms of what's lockout and what are | 11 assembly 18, and it's that knob with the
12 the other positionsit talks about in claim 1. 12 threads that push on the shoulder surfaces, for
13 It implies there are more than 13 example.
14 two, but if there are just two, then I'm fine. 14  Q Dr. Slocum, do any of the positions
15 But if it's more than two, then | would haveto |15 of the '207 patent cover arange of angular
16 for thedistrict. 16 positions of the lever?
17 But for the IPR, if | find 17 A Waell, thefirst --
18 something that hastwo, I'm fine. | dontneed |18 MS. BHATTACHARYYA: Objection
19 it for the IPR. 19 Form.
20 Q Dr.Socum,whatistheclaimedvalve |20 A Sorry. | don't understand your term
21 actuating assembly? 21 "range." | can -- in the first embodiment, the
22 A Wdl, the-- you meanin terms of the 22 rangeisit'sin one position or the other, and
23 broad claim? Because there'salot of finer 23 then you control the driver using the knob 70.
24 and finer claimsthat keep adding elementsto | 24 In the second embodiment,
25 it. 25 there's aninfinite number of positions between
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Page 54 Page 56
1 lockout and maximum damping, for example. Or, 1 A Wadl, theleverisnot shown inthose
2 sorry, between lockout and minimum damping. 2 figures, the camshaft is, okay? And sincethe
3 L ockout is maximum damping. 3 lever is attached to the camshaft, yes, then |
4 It'sinfinite. 1t doesn't -- doesn't move. 4 would haveto infer that itis.
5 Q Dr.Socum, would you please turn 5 Q Theleverisrigidly fixed to the
6 your attention to Figures 5a through 5c of the 6 camshaft, correct?
7 '207 patent. 7 A Correct. You asked medoesit show
8 A Okay. Holdon. 8 thelever position, but the lever's not there.
9 Okay. | have them here. 9 Sothat'swhy | say | infer that it isbased on
10 Q Do Figures5athrough 5c show 10 the position of the camshaft.
11 different angular positions of the lever? 11  Q Dr. Slocum, can weinfer that the
12 A Oh I'msorry, yes. Theré'san 12 lever has the same angular position between
13 intermediate one. That'sin 5b. But, again, 13 Figures 5b and 5¢?
14 your fine motion is controlled by the cam. Not 14 A Correct.
15 by the cam. Excuse me. By the adjustment 15 Q Dr. Slocum, can weinfer that the
16 knob. 16 angular position of the lever isthe same
17 So there'sa -- | misspoke 17 between Figures 5c and 6¢?
18 earlier. There's going to be middle -- let me 18 A Yes, that, | think, isfair.
19 gotothetext. It gives methe exact naming 19 So for 5ato 6aand 5c to 6¢,
20 of them. 20 those cases, the lever would bein asimilar
21 But the fine adjustment is 21 position.
22 aways through the knab. 22 Let me just check the text here
23 Q Dr. Slocum, do Figures 5a and 6a show 23 I'm reading.
24 the same angular position of the lever? 24 Okay. I'mready.
25 A Okay. Holdon. | needto -- 25 Q AndI may -- | may have misspoken
Page 55 Page 57
1 MS. BHATTACHARYYA: Objection, 1 earlier, soI'll ask the question again.
2 Mischaracterizes the record. 2 Dr. Slocum, can we infer that
3 (The deponent read the 3 thelever has the same angular position between
4 document.) 4 Figures b and 6b, B asin boy, in each case?
5 A If yougotocolumn5, line 30, 5 A Yes wecan. Thedifferencethereis
6 "Comparing Figs. 5aand 6a, thereisno 6 not the -- the lever'sin the position, but the
7 difference in the axial positions of the driver 7 knob will have turned to change that angled
8 22." That'sthat dimension X, okay, that's 8 surface of the cam, and that's why you see the
9 shown. 9 differencein dimensionsY and W.
10 And then it's -- the 10 Even though the lever isin the
11 intermediary position, 5a and 6b, there'sa 11 same position, the cam has moved axially in and
12 differencein that position between W and Y. 12 out of the page.
13 But in 6aand 6 -- 5aand 6a, 13 Q Dr. Slocum, in your most recent
14 it'sthe same axial position of the driver. 14 response, when you stated that the lever isin
15 Q Dr.Socum, | don't believe | was 15 the same position, you mean more specifically
16 asking you about the axial position of the 16 angular position?
17 driver. 17 A Correct, or orientation. But the
18 A Oh. 18 camshaft itself, the position has changed. So
19 Q [I'll reask the question. 19 thank you for that. It'sthe angular position
20 A [I'msorry, | -- | thought you wanted 20 or orientation.
21 to know what was happening with the assembly.| 21 The actual position of the lever
22 Q Do Figures5aand 6ashow the same 22 will have shifted because it's attached to the
23 angular position of the lever? 23 camshaft, and it's dragged left to right in
24 MS. BHATTACHARYYA: Objection. 24 that intermediary position, which is 5b and 6b.
25 Mischaracterizes the record. 25 Q Dr. Slocum, if we were looking at the
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Page 58 Page 60

1 device shown in Figure 7a such that thisfigure | 1 of anon sequiturtome. | -- I'msorry |

2 was rotated 90 degrees and we were looking 2 can't be more helpful.

3 dtraight on at the lever -- 3 Q Canwenotisolatethe changesin

4 A Isthere-- A, isthere aquestion? 4 only two dimensions from the change in the

5 And B, what do you mean, "straight on"? You | 5 third?

6 have to give me some -- because thisis 6 A I'mclosing my eyesto envision this

7 straight onlooking at 7A. Istherea 7 thing.

8 different "straight on"? 8 You seg, if you -- let me think

9 Q | askedan unartfully worded 9 about this. If | wereto look -- | haveto --
10 non-question. May | -- | would like another 10 | haven't considered this before so | have to
11 shot at it, and | will do so now. 11 think about this, so excuse mewhile | close my
12 If we were considering Figures 12 eyes. It helps meto envision thingsin three
13 7athrough 7cin only two dimensionsfroma | 13 dimensions for something | haven't considered.
14 perspective looking directly down on the lever, | 14 (Pause.)
15 would the leversin each of Figures 7athrough | 15 You can -- wow. You haveto
16 7c have the same angular position? 16 know that -- you have to know the pitch of the
17 MS. BHATTACHARYYA: Objection, 17 thread in order to do such athing. | just
18 Form. 18 don't see how to do it with only two.
19 A Again, angular position, no, because 19 Now, maybeif | had, you know,

20 that includesthe 0 to 720. And you also have |20 an hour to think about it and go and play and

21 to give me an orientation of "looking," because | 21 create my own solid model and play with it in
22 looking down could be looking down left to 22 accordance to what I'm seeing in my head when |
23 right on the page or top to bottom on the page. | 23 close my eyes and envision.

24 There are different "looking 24 But | was never asked to do
25 downs," so | -- | wish we were live so you 25 that, because | have these cross-sections,
Page 59 Page 61
1 could take a marker and mark the page for 1 which give meall the information | need to
2 exactly what you want. 2 know.
3 Q Isthereaway to describethe 3  Q From the perspective of axis 68,
4 movement of the lever in only two dimensions | 4 whichisthe axis -- scratch that.
5 without considering the third dimension? Is 5 Is axis 68 the axis of rotation
6 that possible? 6 of the camshaft 56?
7 A Imean, I'mlookingatitintwo 7 A Yes, eventhoughit'snot drawnin
8 dimensions here, and | can -- | can tell that 8 those Figures 7, as you can see from Figures 4,

9 because the threads. The threads, eventhough | 9 it goesthrough the center of the camshaft 56.
10 it'satwo-dimensional view, will tell mehow |10  Q If someone were oriented looking at
11 that lever has rotated, because they indicate 11 thislever 54 from the perspective of axis 68,

12 the axial motion at the same time. 12 would lever 54 be in the same angular position
13 I have enough information at 13 for Figures 7a, 7b and 7c?
14 this cross-section. 14 A | haveto ask for clarification of

15 Q [I'mjust--1'mlooking for the words 15 "perspective.”
16 so that we can talk about the rotation of this 16 Q Dimensional perspective from the
17 lever in just 360 degrees and not considering 17 direction that extends along the same line as

18 720. 18 axis 68.

19 Isthere aframework that you 19 MS. BHATTACHARYYA: Objection
20 and | can useto discussthat or isthat just 20 Form.

21 not possible? 21 A Letmestatewhat | think |

22 A It'snot aplanar mechanism, so | 22 understand you're asking me so you can --

23 just don't see how it's possible. 23 because I'm trying to help you here.

24 You're trying to compress the 24 If | take Figure 7aand now | --

25 volumetric system into aplane. It'sjust kind 25 I'mlooking straight down on it, and if |
16 (Pages 58 - 61)
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Page 62 Page 64
1 rotate my head 90 degrees and look fromthetop 1 cam -- I'm sorry, the end of driver 22 engages

2 of the paper to the bottom of the paper, so 2 tomoveit axialy.
3 the -- therays of light are emanating along or 3 Q Asaresult, will the damper
4 parallel to the axis 68 into my eyes, that's 4 characteristics of the damper in Figures 7a, 7b
5 thedirection | think you're asking me to look 5 and 7c be different?
6 at. 6 A Theywill be. I'msorry, yes. They
7 Q Whereaxis 68 would just be a point 7 will be.
8 if you represented it on thisdiagram, right in 8 Q Dr.Slocum, what isfine-tuning?
9 the center of the axis of rotation of camshaft 9 A Sointhe context of thisinvention,
10 68. 10 having something locked out or just switched to
11 A Okay. The correct mechanical 11 one extreme end of what is available for
12 description for your own referenceisconsider | 12 damping, that would be a coarse selection.
13 the orthographic projection of 7ato theright, |13 Fine-tuning would be in between
14 or aplan view of the end of camshaft 56 would | 14 those two, | can select now how fineitis.
15 be another way to describeit. 15 That's often called the fiddlity of the
16 Q Planview of the end of camshaft 56. 16 mechanism.
17 Understood. 17 And, for example, in embodiment
18 A Sonow therecord can be straight for 18 1, you see the adjuster knob 70, and then there
19 what we're talking about. 19 isaspring-loaded button 76, and there's an
20 Q Right. 20 arrow pointing to it of 74.
21 (Laughter.) 21 So on the back side of that

22 A Okay. Sonow, if you don't mind, now |22 adjuster knob, you, for example, would have
23 that we've established what you want meto look| 23 detents, maybe every 30 degrees, for example.
24 at, could you please ask me the question again. | 24 So as you adjust the knob, you

25 Q Considering aplanview of theend of |25 will feel click, click, click, click. Sothe

Page 63 Page 65
1 camshaft 56 for each of Figures 7a, 7b and 7c, 1 number of detents or angular position of the
2 doeslever 54 have the same angular position? | 2 knob indicates to the rider discrete changesin

3 MS. BHATTACHARYYA: Objection. 3 damping, so that's a discrete system for fine
4 Form. 4 adjustment.
5 A Okay. It hasthe same orientation. 5 Continual fine adjustment is
6 1I'm not going to say position, because | know 6 what you get when you just rotate the thread
7 that there's a screw thread in there, and the 7 without stopping on predetermined stop points.
8 position goes from 0 to 720, eventhoughit'sa | 8 So discrete adjustment would be
9 planview. 9 oneform of fine adjustment, but truly
10 But it does have the same 10 infinitely fine adjustment is just your
11 orientation. There's a difference between 11 rotations of the screw thread without any
12 position and orientation. 12 detents. So those are the two forms of fine
13 Q Angular orientation, Dr. Slocum? 13 adjustment.
14 A It hasthe same angular orientation 14 Q Doesthe'207 patent use the words
15 intheseimagesif I'm -- from the plan view, 15 "fine" or "coarse"?
16 yes. 16 A | don't know if it'sfine or coarse.
17 Q DoFigures7a, 7b and 7c show 17 Let merefresh mysdlf, please.
18 different axial positioning of driver 227 18 (The deponent read the
19 MS. BHATTACHARYYA: Objection.19 document.)
20 Form. 20 A Ittaksabout adjust -- it saysto

21 A Yes, because driver 22 engagesthe 21 adjust -- to further adjust the damping
22 angled cam surface 66. So asthelever 54 is 22 characteristics.

23 rotated, it rotates the camshaft and thethread | 23 If you goto column 5, line 9,
24 engagement between the camshaft -- that's at 24 "The knob 70 may be rotated anywhere between
25 84 -- movesthat angle l€eft or right, which 25 these two extreme positions, thereby providing
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Page 66
1 various positions of the driver 22 along the
2 axis 60, resulting in various damping
3 characteristics.”
4 So thisisaPOSITA or rider
5 says, aha, | can have anything | want. So that
6 isfine adjustment or infinitely fine
7 adjustment, asit would be known to someone who
8 designs mechanisms or rides.
9 And then later on, it also talks
10 about the discrete detent points.

11 That's my answer.

12 Q Isfineadjustment an objective

13 measure?

14 MS. BHATTACHARYYA: Objection.
15 Form.

16 A |don't understand your question.

17 What do you mean, an "objective measure"?
18 Q Canyoulook at something and know
19 whether it's fine or not fine without

20 comparison to anything else?

21 A Yes S0, again, thisisin the

22 context of the patent or any human-operated
23 device. Your ability of anormal person -- and
24 now it depends upon if you're gloved and cold
25 or not -- but you typically will say that a

Page 68

1 When | have athread involved as

2 opposed to just alever or moving a cam, that

3 nominal 10 degree rotation | talked about,

4 which is pretty basic for a human to

5 understand, I'vejust rotated something

6 10 degrees, like -- I'm not supposed to use my

7 visuas on this.

8 But | think all of uscan

9 envision turning something about 10 degrees.
10 If that is directly affecting something like
11 thedriver, well, | can enhance the fineness or
12 thetuning ability by putting a transmission,
13 that is something that amplifies -- and
14 amplify, remember, it'sagain, or deamplify,
15 depending on how you want to look at it.
16 But athread is something that
17 takes my 10 degrees of angular motion, and
18 based on the pitch of the thread, can make it
19 look like, for example, one degree of motion,
20 if | had a pitch of 10, for example.
21 So that's why you use a
22 transmission or athread. And athreadisa
23 form of atransmission or alever to amplify --
24 Remember, "amplify" doesn't mean
25 makeit worse. It makes better in terms of --

Page 67
1 person can control the rotary orientation of
2 thingsto easily about five degrees. So your
3 adjustment capability, five degrees.
4 So if | see something that has a
5 lever or aknob that has atotal range of
6 motion, let's say, of 360, so the "fineness" of
7 the adjustment would be 360 with, say, 10
8 degreesif you're gloved and cold, divided by
9 10 degrees. And so you have 36 positions you
10 can select from easily. Your fiddlity is 36.
11 No gloves, nice and warm, | can
12 easily get 5 degrees, so now it's 360 divided
13 by 5, or 72 positions | can give you.
14 If there's a servomotor
15 involved, now it gets back to the servocontrol
16 system, and you may have several thousand
17 different selection abilities.
18 So you have to -- you haveto --
19 yes, | can seethisin the context of the human
20 and theintend -- excuse me, the intended
21 interaction of the human with the system.
22 Q Aresomeformsof tuning inherently
23 finer than others?
24 A Okay. Sonow it becomesthe
25 transmission.

Page 69

1 amplify the fidelity of amechanism that | can

2 controal it.

3 Q Arethreaded adjustmentsinherently

4 fine-tuned adjustments?

5 A If I'm--if I'mrotating the thread

6 to cause motion of something else, that

7 inherently isfine. You can have -- it's

8 caled avery high lead, or the lead of the

9 thread is greater than the diameter, okay? And
10 that's not fine-enhancing it.
11 An example would be the -- I'm
12 trying to remember the trade name. There'sa
13 screwdriver -- the company was called a Y ankee
14 screwdriver, and that is where when you push
15 downonit, it had -- | believe the lead was
16 about one and a half times the diameter, and
17 that would cause rotation from your vertical
18 motion input. Y ou would back-drive the thread.
19 Buit that's not what we're doing here.
20 Usually when you're talking
21 about adjusting something using athread, the
22 thread isincreasing the fidelity of your human
23 ability.
24  Q Isfine adjustment always relative to
25 coarse adjustment?
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Page 70
1 A Wadl, I'mnot surel understand
2 your -- your question, because coarse
3 adjustment implies coarse, and fineimplies
4 fine. Andfineisfiner than coarse, so I'm...
5 | just really don't know how to
6 understand.
7 Q Canyou have fine adjustment without
8 coarse adjustment?
9 A Ijustdon't know how to answer that.
10 You can have -- coarse adjustment, | go between
11 hereand there. And then between the two, |
12 will alow you to select much finer than
13 position 1 or 2, intermediate positions.
14 Soif | think about your earlier
15 question, fine adjustment gives me intermediate
16 positions between coarse positions. That's how
17 | interpret your question.
18 Q What does"fine adjustment” mean if
19 you're not comparing it to anything else?
20 A Ergonomically, doesthe human fegl
21 they have control over the system to give them
22 the performance they want.
23 If your human working with your
24 deviceisleft thinking, wow, | wish | could
25 adjust this better, then that means you need a

Page 72

1 MS. BHATTACHARYYA: Objection.
2 Form.

3 A | haveaproblem with the word

4 "systems."

5 It is between two states. But

6 when you say "systems," that means|'m
7 comparing the Mississippi River tomy car, so |
8 don't know how to do that.
9 But between two states on the
10 same mechanism, yes.
11 Q Forcleanliness, I'll ask this.
12 Isrelative fineness dways a
13 comparison between two states of agiven
14 system?
15 A Inthe context of this human
16 operated, yes. If it'spurely a
17 servomechanism, no, now | have specific numbers
18 and equationsfor it.
19 But for ergonomic systems, in
20 other words, human-controlled things, then the
21 answer is affirmative.
22  Q Forservo systems, istherea
23 comparison made when we're discussing fineness?
24 A Wadl, thenyou givemea
25 specification of a specific number to achieve,

Page 71
1 finer level of adjustment ability. So it
2 will -- you have to ask that in context of what
3 isthe system that we are talking about.
4  Q Inyour response then, are you
5 comparing the system to what a human is abletg
6 produce without assistance?

7 A I'msorry, | don't understand your
8 question.
9 Q Youstatedinyour response, "if your

10 human working with your device is|eft

11 thinking, wow, | wish | could adjust this

12 better, then that means you need afiner level
13 of adjustment.”

14 Correct?
15 A Correct.
16 Q Whenyou state "finer level of

17 adjustment,” you're making a comparison,
18 correct?

19 MS. BHATTACHARYYA: Objection,
20 Form.
21 A Correct. That means the human has

22 moved something from A to B and wishes there
23 was anintermediary between the two.

24 Q Solaskagain, isrelative fineness

25 always a comparison between two systems?

Page 73
1 and | make sure that my servo system has al
2 the elements -- and we can go into servo system
3 designif you want. It'sa-- | don't think
4 you want meto, but, you know, | pick all the
5 elementsin the system, including the
6 controller, the update rate, and | design those
7 systems, but | don't think we need to do that
8 here.
9 And you tell me how many
10 degrees, fractions of a degree, nanoradians. |
11 mean, | work with everything from offshore
12 structuresto wafer steppers where now we'rein
13 the picometer range.
14 So no problem. You tell me what
15 you want, and I'll design the mechanism to get
16 you there.
17  Q Youdiscussfine-tuning in your
18 declaration, correct?
19 A Correct.
20 Q Isthisfine-tuning in a sense of how
21 amicroscope has afine adjustment knob and a
22 coarse adjustment knob?
23 A I'mstruggling to understand your
24 guestion. And | don't mean to be pedanticin
25 terms of thisis not amicroscope, but
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Page 74
1 they're--
2 In embodiment 1, if we can keep
3 thingsin the context of the patent, please,
4 embodiment 1, you have the lever in the lockout
5 position or the fully damped position. And
6 then if you go to position B, like 5b, now
7 you'rein a state where you're engaging the
8 angled cam, and the knob 70 as it moves will
9 now change the amount of damping between the
10 extremes of, for example, the A and C
11 positions.
12 So the lever in that
13 embodiment 1 isthe coarse knob of the
14 microscope, if I'm trying to map onto your
15 question, and then the adjustment knob 70 is
16 now the fine adjustment knob of the microscope
17 Q Candifferent systems be compared to
18 determine which system offersfiner levels of

19 tuning?

20 MS. BHATTACHARYYA: Objection
21 Form.

22 A I'msorry, it'stoo broad.

23 Y ou mean can | look at two shock

24 absorbers and comment on it? If we could
25 please keep things in the context of the patent

Page 76
1 my objection?
2 If you don't -- if you want the
3 witness to answer questions, then ask cleaner
4 questions. You are asking vague questions that
5 call for the objection, "form."
6 So | will put my objectionsin.
7 You have to phrase better questions.
8 MR. DURBIN: We can agreeto
9 disagree.
10 BY MR. DURBIN:
11 Q Dr. Slocum, do you compare different
12 systemsand their relative level of finenessin
13 your declaration?
14 MS. BHATTACHARYYA: Objection
15 Form.
16 A Shock absorber systems, yes, but not
17 systemsbroadly in general. I'm looking at
18 shock absorbers.
19 Q How isthe comparison made between
20 different levels of fineness for shock
21 absorbers?
22 A That would be on what would the
23 ability -- what is the ability to control the
24 position of the driver 22, that vertical rod,
25 the axia position. That is-- that is common

Page 75
of shock absorbers. | work on --

Q | understand, Dr. Slocum. Thisismy
deposition, though, and | --

A Okay.

Q You can refuse to answer my
questions, but I'm going to ask the questions.

A Okay.

MR. DURBIN: And, Arpita, if you

wouldn't signal to the witness, I'd appreciate
it.

O© O ~NOOUITPA~,WNPEP

=
o

MS. BHATTACHARYYA: If|
wouldn't say what?
13 MR. DURBIN: If you would stop
14 signaling to your witness, | would appreciate
15 it.
16
17
18

B
N

MS. BHATTACHARYYA: Excuse me,
but what do you think I'm signaling to the
witness?

19 MR. DURBIN: Okay. | asked a

20 question, and your witness refused to answer

21 after you objected.

22 MS. BHATTACHARYYA: Becauseyou
23 asked avery vague question, | said "objection.

24 Form."

25 Areyou saying | shouldn't give

Page 77
1 between al of the systems I'm comparing.

2  Q Inyour response, what do you mean by
3 the ability to control the position of the
4 driver 22?
5 A Thedriver 22 iswhat actuates or
6 actson the valvethat either is going to be
7 closed for lockout or open for one extreme of
8 damping.
9 Now, if you want to have
10 something in between, you have to be able to
11 control the axial position of the driver, so
12 that iswhat | mean. You -- that'swhat |
13 mean.
14  Q If two shock absorber systems are
15 ableto control the axial position of their
16 relative drivers, do they both have the same
17 level of fineness of tunability?

18 MS. BHATTACHARYYA: Objection
19 Form.
20 A If they havethe ahility to control

21 the position of the driver with equal

22 resolution, in other words, they -- each one of
23 them can give me the same axia positions of
24 the driver and assuming valves are the same,

25 then they have the same fineness. That --
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Page 78
1 again, it's how many discrete positions or
2 infinite number of positions of the driver
3 axially isameasure of fineness.
4 So if I'm looking at two shock
5 absorbers, that's what | would have to assess.
6 All things else being equal, you know, the
7 bicycles, the valve, everything else. We're
8 just talking about, you know, the mechanism
9 that will affect the axial position of the
10 drivers.
11  Q Dr. Slocum, in your response, what do
12 you mean by "resolution"?
13 A Resolution isanother term for
14 fineness. Those are synonymousterms. This
15 gets back to the -- sorry -- can | control the
16 position to 10 degrees or 5 degrees. What's my
17 ergonomic ability.
18 Q Dr. Slocum, does resolution have a
19 unit of measure?
20 A ltcan. Itcanbelinear. It canbe
21 rotary. For human ergonomics, it can be the
22 feel of the shock as| wasriding.
23 Y ou can ask arider, "Were you
24 ableto control the shock absorber to give you
25 the fineness you want? Do you have enough

Page 80
1 resolution. 1 degreeresolution. And it can
2 spin around and around and around multiple
3 times, but you don't need to go per.
4 Now, there's a-- when you look
5 at, like, for example, millimeters per meter,
6 now you get into accuracy of, for example,
7 thread pitch, because some things in terms of
8 accuracy are cumulative. But that's not
9 resolution. That's avery different number.
10 Q If wewereto compare the fineness of
11 two threaded systems, what would the unit of
12 measure for that comparison be?
13 A Now you'rebringing in threads, so
14 you would either -- given afixed angular
15 position, now you -- it's the pitch of the
16 threads, because the angle of the nut, if you
17 will, or the male to the female, the angular
18 position or resolution is the same, but how
19 that affects axial position is amplified by the
20 thread.
21 Thisisthe earlier discussion |
22 wastalking about, the transmission effect,
23 that isafunction of the pitch also.
24  Q Would threads per inch be an
25 acceptable unit of measure?

Page 79
resolution?'

There's abunch of synonymous
terms. And if arider looks at you -- or not
even just arider, anybody I'm designing
mechanisms for, if they don't understand one,
I'll use the other.

So | apologizeif | switched
from "fineness' to "resolution." They're
Synonymous.

Q Dr. Slocum, what is the unit of
measure for alinear resolution?

A That would be alinear dimension, for
13 example, millimeters.
14 Q What would the unit of measure be for
15 arotary system?
16 A That would be an angular measure,
17 degreesor radians.
18 Q Degreesaonewould give you the
19 resolution or it would be degrees over
20 something else?
21 A No,justresolutionis-- for
22 example, for angular, isjust degrees.
23 Now, some people will say | have
24 so many degrees, you know, per 360, but | don't
25 need that. | just need to know your angular

QOWO~NOOUITD WN P

=

11
12

Page 81
1 A Yes, that'sthe-- that's synonymous
2 with pitch. So threads per millimeter, threads
3 per inch.
4 But that tells me for one
5 complete revolution of 2 pi radians, what is
6 theaxial motion. That's the pitch.
7 Q Dr. Slocum, ahigher number of
8 threads per inch would provide a higher
9 resolution?
10 A Correct.
11  Q Dr. Slocum, for a higher number of
12 threads per inch, would that provide a greater
13 level of fineness of tuning?
14 A Giventhe same angular input, yes.
15 And | just need to -- tuning for
16 axial motion, because I'm including that
17 transmission in what your angular input is
18 doing, so it's a mechanism.
19 Q Dr.Slocum, what isthe claimed
20 adjuster assembly?
21 A Inembodiment 1, you seeit'sthe
22 knob 70, and then that knob 70, as we discussed
23 before, engages the threads, and then you have
24 the shoulders. So that isthe adjuster
25 assembly that will then move your camshaft back
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Page 82 Page 84

1 and forth. 1 connected" mean in the context of claim 1 of
2 But if you have just the knob 2 the'207 patent?
3 itsdlf, the knob does -- has to work with 3 A Again, there'sarigid connection.
4 something. It'sthe -- working with the 4 And"rigid" means, again, not rigid in terms of
5 threads and then the shoulders, so that the 5 welded, but there's no backlash.
6 motion does something. 6 In other words, when | move --
7 Q Dr. Slocum, what does claim 1 say 7 for example, we're looking at the embodiment
8 about the adjuster assembly? 8 from Figure 5b to 6b. Any motion of the
9 A Pullituphere. 9 knob -- angular mation of the knob will cause
10 (Pause.) 10 some motion of the rod.
11 A Youwant mejust toread from the 11  Q Dr.Slocum, | am now going to
12 claim or -- I'm not sure your question. 12 introduce an exhibit that has previously been

13 Q Dr. Slocum, what does "an adjuster 13 marked as Exhibit 1005.
14 assembly operatively connected to the valve 14 A Holdon. Let medo alittle cleanup
15 actuating assembly for adjusting the damping | 15 of my papers strewn about here.

16 characteristics corresponding to at least one 16 (Exhibit 1005 marked for

17 of the positions of the valve actuating 17 identification.)

18 assembly independently of the damping 18 A Okay. | havethat.

19 characteristics corresponding to another 19 BY MR. DURBIN:

20 position of the valve actuating assembly” mean |20 Q Areyou familiar with this Exhibit
21 toyou? 21 1005, Dr. Slocum?

22 A It meansthat thereisaposition of 22 A Yes/|am.

23 the actuating assembly whereif it'sin that 23 Q WhatisthisExhibit 1005?

24 position, now | can do afine adjustment of 24 A ThisisaUsS patent, 6,360,857.
25 what is happening to my damping. Sothat, for |25 Maybe welll just refer to it asthe '857

Page 83 Page 85
1 example, would be the B position. | think it's 1 patent, please.
2 5band 6b, for example. Let mejust 2 Itisentitled "Damping adjuster
3 double-check my numbering. 3 for shock absorber," and this patent is
4 Right. So that's telling me you 4 assigned to FOX Factory.
5 have -- in Figures 5b and 6b, right, that 5 Q Wouldit beokay withyouif |

6 middle position of the actuating assembly, now | 6 referred to this patent as "FOX"?
7 the adjuster assembly can changethedamping | 7 A That'sfine. It'sthe only FOX
8 characteristics of the valve mechanism withthe | 8 patent we're talking about in the context of

9 adjusting -- adjuster assembly in that 9 today's deposition.
10 position. 10 Q Okay.
11 So | move, if you will, my 11 Moving forward, if either of us

12 actuating assembly to one position, it's there, 12 refer to the "FOX patent” or the "FOX
13 and now the adjusting assembly further controls| 13 reference,”" we can agree that that's referring
14 how much damping I'm getting for that one 14 to Exhibit 1005, correct?

15 position. 15 A Correct. | prefer namesfor these

16 Q Dr. Slocum, what does "operatively 16 things, please.

17 connected" mean to you? 17  Q WhatisshowninFigure5 of FOX?
18 A Thatit'sarigid connection, that if 18 A Figure5isacross-section through
19 you move one, you will see motion out of the | 19 the damper, and it's showing alever 60, and
20 other. There's-- you're not going to have, 20 there you can see the axis of rotation of the
21 for example, backlash. That's anonlinear -- 21 camshaft to which the lever is attached, and
22 In other words, if it wasn't 22 it's showing -- even though it'sa 2-D picture,
23 effectively rigidly connected, if | moved one | 23 with that indication D, the arrows on an

24 end, | wouldn't see the other end moving. 24 dlipse, the ends of an elliptical arc, that's
25 Q What doestheterm "operatively 25 telling me that 60 rotates and there's --
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Page 86 Page 88
1 So lever 60 is attached to the 1 sophomore level, and then the mathematicsis
2 camshaft 58, although 50 -- I'm sorry, yeah, 58 | 2 basic trigonometry.
3 isnot labeled in Figure 5. Itisin Figure 6. 3 Q Dr. Slocum, which components do you
4 And that camshaft has a surface 56, thereis 4 allege are avalve actuating assembly?
5 thisdriver rod 34, where at 34.4, it's showing 5 A Sothelever in the camshaft, asthey
6 that driver istouching that camshaft, and it's 6 move, they movetherod 34. So together, that
7 across-section, so -- yeah, that'swhat it's 7 whole mechanism iswhat is controlling what the
8 showing. 8 vaveisdoing.
9 Soit'sindicating as| move 9 | think in my report | labeled
10 that lever 60 around D, I'm going to affect 10 that also, like we were talking about earlier,
11 axial position of that rod 34. 11 solet me go there.
12 Q Islever 60rigidly fixed to camshaft 12 If you go to my report, page 34.
13 58? 13 Areyou there?
14 A Thatiswhat | see by the means of 14 Q Mm-hmm.
15 there's a setscrew there on what wouldthenbe |15 A Sothe adjuster assembly isthe lever
16 indicating aflat or some sort of detent, 16 and the camshaft. That's 60 and 58. And then
17 athough they don't labdl it. 17 when you include that axia -- it was called a
18 But, again, that's just one of 18 rod before, but here, shaft 34, those three
19 those things that ones skilled in the art will 19 elementstogether are the valve actuating
20 look at and understand that that's why, for all 20 assembly, the valveitsalf being at the end of
21 intents and purposes, they'rerigidly 21 the shaft 34, deep inside the shock absorber.
22 connected. 22  Q Dr. Slocum, do you allege that the
23  Q If lever 60 rotates, camshaft 58 will 23 valve actuating assembly is comprised of lever
24 aso rotate, correct? 24 60, camshaft 58 and shaft 34?
25 A Correct. 25 A Correct. Just asit'slabeled there.
Page 87 Page 89
1  Q If camshaft 58 rotates, shaft 34 will 1 Q Doesanything else comprise the valve
2 move axially up or down, correct? 2 actuating assembly in FOX?
3 A Correct. By someamount. You don't 3 A Wdl, there are the fine features of
4 know what that motion is yet because there's 4 those el ements, but they're inherently
5 not enough information in this particular 2-D 5 included. Like, for example, the shape of the
6 drawing to tell me what the cam shapeis. 6 cam, and then there's the stop, whichisa
7 All | know isit is some sort of 7 little detent on there, so that will limit the
8 cam, and looking at the mechanism, as a POSITA, 8 range of mation.
9 | would understand that yes, it will. But how 9 But for al intents and
10 it moves exactly, | would have to have more 10 purposes, these are the primary elements, the
11 information about the cam shape itself. 11 lever 60, the camshaft 58 and the shaft 34.
12 Q Would aperson of ordinary skill in 12 Q Dr. Slocum, isthe adjuster
13 the art know how to shape the cam? 13 assembly -- scratch that.
14 A Yes Andl provided examplesin my 14 Dr. Slocum, do you alege that
15 declaration. Again, it's something in the 15 the adjuster assembly in FOX is the combination
16 introductory -- introduction to mechanical 16 of the lever 60 and the camshaft 58?
17 design, typically a sophomore class. We -- we 17 A Correct. Aslabeled inthe--
18 teach about cams. 18 labeled in the figure there.
19 Later on if someone wants to 19 Q Doesthe adjuster assembly as alleged
20 take amore advanced machine elements class, 20 by you in your declaration include anything
21 likein their junior or senior year, we will 21 beyond lever 60 and camshaft 587?
22 get into more detail of how you can get just 22 A ltdoesnt haveto. It's--just
23 about any motion you want. 23 that is sufficient just the way the second
24 But the basic understanding of, 24 embodiment of the '207 patent doesn't need a
25 for example, eccentric circles, that is 25 separate knob. You can just get the

23 (Pages 86 - 89)
Veritext Legal Solutions
www.veritext.com 888-391-3376

SRAM EXHIBIT 2019, PAGE 23 OF 134



Page 90
1 resolution -- intermediary positions of shaft

2 34, given that camshaft shape 56, for example.
3 Q Doestheadjuster assembly include
4 anything as stated in your declaration besides
5 lever 60 and camshaft 587
6 A Itdoesn'thaveto. | canaddtoit
7 to add increased fineness or resolution. But
8 asit stands, that'sall | need asthe basic
9 system. So I'm saying that what exists there
10 isall you need.
11 You can add to it if you want,
12 but that's good enough.
13 Q What haveyou added to it?
14 MS. BHATTACHARYYA: Objection
15 Form. Mischaracterizesthe record.
16 A Sol haven't added.
17 My first contention isis that
18 the FOX patent anticipates '207, which means |
19 have everything in the FOX patent explicitly to
20 address, for example, each of the claim
21 elements of claim 1 of the '207.
22 If I want to -- and when we go
23 through other claims of the '207, you know, |
24 can now say, al right, I'm going to take FOX
25 and I'm going to add some other types of fine

Page 92
134?
2 A ltis
3 Q Cansomething be operatively

4 connected to itself?

5 MS. BHATTACHARYYA: Objection
6 Form.
7 A Youcan, just astheway inthe

8 second embodiment shown in claim 7, you can
9 have a mechanism that operates so that when |
10 move onething, | get another. And in this
11 case, that's the shape of that cam surface 56.
12 So as| said earlier, | havea
13 lever and a camshaft and a shaft, there are
14 features on the camshaft that enable that
15 operative coupling between the lever and the
16 shaft and then the valve, and that's the shape
17 of the cam.
18 It's still one piece, the
19 camshaft, but there is a feature on there that
20 gives me that operative connection.
21 So in that respect, yes, it --
22 itiscoupled to itself by means of that
23 feature.
24 And may | just request whatever
25 isreasonable then, we're about an hour since

Page 91
1 adjustments, like the screw threads, you know,

2 from Nagai, and other references, to give me a
3 screw thread adjustment or afiner resolution.
4 But the basic adjuster assembly
5 for the basic, you know, claim 1isall right
6 therein the FOX patent.
7 Q Foryour first ground, where you --
8 scratch that.
9 Does your first ground allege
10 anticipation by the FOX reference of claim 1 of
11 the 207 patent?
12 A Yes
13 Q Foryour first ground, do you allege
14 that the adjuster assembly includes anything
15 further than the lever 60 and a camshaft 58?
16 MS. BHATTACHARYYA: Objection
17 Asked and answered.
18 A No. That'sall you need, as| showed
19 inthat -- that -- the colorization of that
20 figure on page 34, that is the valve actuating
21 assembly, and then there's the adjuster
22 assembly.
23 Q Isthecombination of lever 60 and
24 camshaft 58 operatively connected to the

25 combination of lever 60, camshaft 58 and shaft

Page 93
before, so it's nice to have a quick bio break.
[

don't need long, but...
Q Yes Right nowisafinetimeto
take abreak. Five minutes or so, come back at
1:43, let's say.
A Okay. Yeah. I'll just rundown to
the restroom down the hall and run back.
THE VIDEOGRAPHER: Thetimeis
9 1:37 p.m. We're off the record.
10 (Recess))
11 THE VIDEOGRAPHER: Thetimeis
12 1:49 p.m. We're on the record.
13 BY MR. DURBIN:
14  Q Dr. Slocum, does FOX include an
15 adjuster rod?

1
2
3
4
5
6
7
8

16 A Anadjuster rod. I'vegot to think
17 if l...
18 Y ou know, you could call the

19 shaft 34 arod and that adjusts the valve, so
20 that would be a synonymousterm. But, you
21 know -- and for the FOX patent in particular,
22 it's called a shaft 34. And the functionisto
23 move the valve in response to motion of the
24 lever.
25

Soif I go, like, for example,

24 (Pages 90 - 93)
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Page 94
back to the '207 patent, it's called a driver
22, but that's synonymous with shaft 34.
Q Shaft 34 ismoved axialy up or down
to ater damping?
A Waedll, left to right along axisline

6 B. Depends on the orientation, so the -- yeah,

7 it movesaong itsaxislabeled B in the

8 figure.

9 Q DoesFOX includeacam?
10 A Itdoes. That'sthat surface-- you
11 seeasurfaceof it, 56, labeled in the figure.
12 Q Isthat cam attached to alever?
13 A Yes, because -- well, thecamisa
14 surface on the camshaft, and the camshaft and
15 lever arerigidly attached. That's through the
16 setscrew we talked about earlier.
17 But the setscrew is not
18 numbered. You can just seeit.
19 Q Dr. Slocum, isthe cam engageable
20 with the shaft 34?
21 A Yes, that'swhat -- when you move the
22 lever, you rotate the camshaft and the contact
23 of shaft 34 with the cam. That'swhat hence
24 causes motion axially of shaft 34 for certain
25 positions of the lever.

1
2
3
4
5

Page 96
1 Okay. Now, if you look at the
2 bottom of that image, you'll see that the
3 orange circleistangent to the green circle,
4 sothat's often referred to as bottom dead
5 center, or BDC.
6 Now, imagine -- so you have the
7 shaft 34 touching it at the bottom dead center,
8 and there will be a unique position for the
9 lever. And well just assume here that the
10 lever isin an orientation hanging straight
11 down. Sothelever is oriented in what would
12 be called the bottom dead center position.
13 Okay?
14 That would correspond to --
15 because | said the shaft is projecting downward
16 to the furthest, rightmost position in Figure 5
17 of the shaft 34 aong the axis B.
18 Now, if | wiggle the lever,
19 let's say, 5 degrees, the axial motion of the
20 shaft will be looking like the sine of 5
21 degrees.
22 So from 0to 5, the sine --
23 excuse me. Thesine of 0 degrees minusthe
24 sine of 5 degrees, you'll see very little
25 motion of the shaft. It's not sensitive

Page 95
Q Doesthe engagement between the cam
and shaft vary the axial position of the shaft?
A Yes, that'swhat | think | just said.
Q Dr. Slocum, does FOX show that any
given angular position of the lever corresponds
to one position of the shaft 34?

NoO o~ WNE

8 Form.

9 A Yes Youhavetolook at the fact
10 that it'sacamshaft. And a camshaft, as FOX
11 isdescribing, is an eccentric circle within --
12 on the other circle, and I've got a picture
13 that showsthat. It's around page 68, | think
14 itis. Hold on.
15 Soif you'll let me refer,
16 please, to the drawings | did, that will be
17 helpful for you to understand.
18 Okay. If you look on page --
19 I'm sorry -- 66, right above paragraph 95, you
20 seethe camshaft 58, the green cylindrical part
21 corresponds to the body of the camshaft that
22 rotatesin around bore.
23 And then that eccentric circle
24 with the orange coloring, that is the actual
25 cam.

MS. BHATTACHARYYA: Objection,

Page 97
1 because of that -- the way the eccentricity and
2 thetwo diameters.
3 Now let me go 180 degreesto
4 what's called top dead center. In that second
5 position, the shaft will be furthest to the
6 left that it can be, and the valve will be, for
7 example, in its other extreme, for example, all
8 theway open. Oneisall the way open and one
9 islockout.
10 Now, asyou -- again, if you
11 wigglethe lever alittle bit, being at top
12 dead center, you get very little motion of
13 the -- excuse me -- of the shaft, and that is
14 because, remember, the cam is rotating not
15 about the center of the orange circle. The cam
16 isrotating about the center of the green
17 cylinder.
18 So in those two extremes, you'll
19 get very little motion of -- the motion of the
20 lever by what the human would be -- the human's
21 resolution will cause very, very little motion
22 of the shaft.
23 Between those positons, there's
24 amuch finer sensitivity and it's nonlinear
25 becauseit's the -- there's a trigonometric
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Page 98
1 function of eccentric circles but that's the
2 nature of what cams are.
3 Y ou will get that resolution of
4 motion of the driver, and the greatest
5 resolution will occur at that midpoint, which
6 will be roughly the 90-degree orientation
7 between top dead center and bottom dead center
8 Or in clock-speak, asyou said
9 earlier, bottom dead center is 6:00. Top dead
10 center isnoon, and at the 3:00 and
11 9:00 positions are where you get the finest
12 resolution.
13 Now, if you want to make it more
14 linear between the two, that iswhat I've done
15 inthefigureto theright. Because | know the
16 axial position, | can write the equation for
17 how arotary position of the green cylinder
18 affects position of the shaft in accordance
19 with the shape function of the eccentric body.
20 It's not necessarily acylinder
21 now. It would be an ellipse, eliptical shape.
22 | can now linearize or | can giveit any shape
23 | want -- | can get any kind of angular
24 performance | want.
25 And what | do iswhen | work

Page 100
1 thing. How do | make linear motion of a piston

2 or asteam piston being driven by steam, turn
3 itinto even rotary motion, for example, the
4 railroad wheels, the locomative whedls, right?
5 And it was actually Newcomen --
6 | think it was Newcomen, who did the best
7 linearization.
8 And in my textbook "Fundamentals
9 of Design,” in Topic 5 at theend | show some
10 fun mechanismsfor the -- from history.
11 Y ou have to go three-dimensional
12 if you want to driveit to betruly linear,
13 okay? And that's where we come to the cam
14 shapein 96. Sorry, right above 96. Right
15 now, I'm showing athree-dimensional surface.
16 | add a degree of freedom to get greater
17 linearization if you want.
18 But al you really need to just
19 function with reasonable fidelity -- and,
20 again, it depends upon what the rider wants --
21 isthis most simple starting thing, which are
22 eccentric circles and shown in the left-hand
23 figure above paragraph 95.
24 So | kind of went from the most
25 basic, which iswhat the patent teaches me, to

Page 99
1 with doctorsalot, | find out what they want
2 tofeel, and | correspond what you want to feel
3 with your hand to what you want to see in terms
4 of performance of the device, and then | can
5 create amathematical function correlating the
6 two and shape my cam.
7 That's the basics of cam design.
8 And there are many good programs -- oneis
9 Camnetics, for example -- that are linked to
10 CAD programs that allow you -- allow you to
11 design that without having to write the
12 equations yourself.
13 Q Canyou provide alinear output using
14 acam?
15 A Youcancomeclosetolinear. And,
16 again --
17 Q |triedtoresearchthis, I'll admit,
18 and this was somewhat hard for me to
19 understand.
20 It appears that you can come
21 close. Canyou explain yourself? I'm sorry
22 for interrupting.
23 A Okay. Togoevencloser,yougoin
24 three dimensions. And when you go back to the
25 days of steam engines, right, that was the big

Page 101
1 finer fidelity or finer resolution that is

2 possible, and then that's actually shown in

3 some of the other prior art, | do acombination

4 with.

5 Q If youdidn't need full 360 rotation,

6 could you have kind of a snail-type-looking

7 thing to provide alinear output?

8 A Sothatiscaledahelical ora

9 nautilus cam, and for our latest device that is
10 coming out soon for a-- it'sadevice for
11 needleinsertion for eye surgeonsto treat eye
12 diseases, that's exactly what I'm using, isa
13 nautilus cam.
14 Q Butat some pointinthe angular
15 positioning of that cam, it will have an abrupt
16 change, correct?
17 A If you go beyond the 360, you'll fall
18 off the cliff and you'll reset, yeah.
19 But, again, it's driven by what
20 the user saysthey want to fed, for the
21 ergonomics adjustment, and what they want to
22 see with respect to the output, and then the
23 design person, we teach them how to do the
24 corresponding mathematical function to
25 accomplish that.
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Page 102
1 But you always start with the

2 simplest thing because, quite often, just the
3 eccentric circlesis quite often good enough,
4 and that's really easy to manufacture.
5 Q Dr.Slocum, I'd now like to introduce
6 another exhibit that has previously been marked
7 Exhibit 1007.
8 A Okay. Letmedojust alittle
9 cleanup here.
10 (Exhibit 1007 marked for
11 identification.)
12 A Okay.
13 BY MR. DURBIN:
14 Q Whatisthisdocument that'slabeled
15 Exhibit 1007?
16 A SothisisaJapanese patent by Ohta.
17 That's the name of theinventor. And thetitle
18 of the device is "Hydraulic Shock Absorber
19 Damping Force Adjusting Mechanism." And this
20 isatranglation of the Japanese patent.
21 Q Doyou have apreferred namefor this
22 Exhibit 10077

Page 104
1 separate adjustments must be made to adjust the

2 compression-side and extension-side damping

3 forces."

4 And that's what we were talking

5 about earlier, the user -- you want different

6 things, whether you're hitting the ground or

7 bouncing off it.

8 So what it says -- I'm sorry.

9 Meansfor solving the problem then is"asingle
10 dlider, movablein the radia direction and
11 driven by asingle motor at the back end of
12 each adjustment rod."
13 So they are moving this angled
14 surface, which we also saw in the '207 patent,
15 for example.
16 Q Dr. Slocum, in your previous answer,
17 did you start by reading on page 2 of Ohta
18 under the section titled " Problem the Device
19 Seeksto Solve'?
20 A |did.
21 Q Dr. Slocum, under -- on page 2 of
22 Ohtaunder the section titled "Means for

23 A Just Ohta, or the Japanese patent. 23 Solving the Problem," does Ohta also state that
24 Either one. 24 two sloped surfaces with differing angles are
25 Q Ohta-- we can agree that Ohta, or 25 formed on the dlider?
Page 103 Page 105
1 the Japanese patent, refers to Exhibit 1007, 1 A Oh,itdoes, yes. | wasreading --
2 correct? 2 broadly you're using a sloped surfaceto
3 A That would benice. Yes, please. 3 control axial motion. But here, he's
4 Q Whatisdisclosed in Ohta? 4 describing also you can have this -- two
5 A Okay. 5 surfaces, because you have two adjustment rods,
6 So the figures in the Japanese 6 he'ssaying.

~

patents appear at the end. And, broadly, what
8 Ohtaisdiscussing or disclosing is awedge
9 shape moved axially with aknob connected to a
10 thread to cause the wedge to move, and engaging
11 with the wedge is a -- axially moving because
12 it'stouching the wedge, element 34, like the
13 rod.
14 So the -- Japanese patents also
15 start out with what they call claim 1, because
16 they start with the scope of the claims. And
17 then they go into what you would call the
18 background, which is prior art and the problem
19 the device seeksto solve.
20 So it says, "In the damping
21 force adjustment mechanism described above, the
22 damping force can be adjusted so the
23 compression-side and extension-side" -- that's
24 for the shock absorber, compression or
25 rebound -- "have differing damping forces, but

7 Q Oneadjustment rod adjusts
8 compression-side damping and the other adjusts
9 extension-side damping?

10 A Thatiswhat he's stating, that he --

11 we need adifferent adjustment for different

12 directions.

13 Q Dr. Slocum, what do push rod ends 33
14 do?

15 A We'retalking about Ohta, correct?

16 Q InOhnta, yes.

17 A I'msorry, so now ask me the question

18 again?

19 Q Dr. Slocum, in Ohta, what do push rod

20 ends 33 do?

21 A Pushrodends.

22 (The deponent read the

23 document.)

24 A | mean, that's the -- these are the

25 rodsthat move axially, so that's where the --
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Page 106
1 that's -- and that's what a push rod that

2 engages a cam surface does, it moves axially.
3 So I'm not sure what |
4 understand -- in other words, the end contacts
5 the cam, and as the cam moves, it moves the
6 push rod.
7 Q Dr.Slocum, when you just said "cam,"
8 did you mean slider or tapered surface?
9 A Yes Sothatisatypeof cam. So
10 let me generically describe, please, something.
11 A screw thread is atype of cam.
12 It'sawedge. An angled surfaceisascrew
13 thread of infinite pitch. And eccentric
14 circles are another type of cam.
15 So mathematically, they're all
16 the same, by the way, because it's described as
17 aradius and a pitch and an eccentricity. And
18 the mathematical theory, it's called screw
19 theory, developed by a person named Robert Ball
20 inthe early 20th century.
21 In my book, "Precision Machine
22 Design,” which | think | referenced, | have a
23 whole section on screw threads, and | show how
24 it'sawedge, an equivaent to acam, and
25 here'sthe math that tiesit all together.

Page 108
1 document.)

2 A Itjust saysamotor 47. It doesn't
3 tell mewhat type. But one would assumeit's
4 an electric motor, because | can see the cables
coming off the back.
So, anyway, when motor 47
receives asignal, it turns pinion 48, which,
in turn turns 49.
There will be atransmission
ratio. Thiswill increase the resolution or
fidelity of the motor, because you have a small
gear driving abig gear. That then drivesthe
screw thread 50, which moves the wedge 43.
Now, given -- if | can opine how
much | love my electronic shifters, and | swore
| would never use them, I'll bet you soon I'll
be loving my electronic damper control on my
mountain bike.
Q DoesOhtainclude avalve actuating
20 assembly?
21 A ltdoes. Thiswhole mechanismis
22 what is actuating the valve. You can see --
23 let's seg, it's 35, because push rod 34 is what
24 isaffecting the valve. And in this particular
25 valve, they're using what is -- you could --

O O©Wo~NO Ol

1
11
12
13
14
15
16
17
18
19

Page 107
1 So awedgeis atype of acam.

2 A screw thread is atype of acam, an eccentric
3 circleisatype of acam. All of these

4 things, according to screw theory, which they
5 are, arotation causes amation. It can be

6 purerotary, pure linear, or acombination of

7 the two, depending upon the pitch and the

8 radius and any eccentricity. Sorry.

9 Q Dr.--thank you, Dr. Slocum.

10 Dr. Slocum, what does Ohta's
11 gear 49 do?
12 A Letmegotothefiguresagain. |

13 want to make sure | get it in the context of
14 the other elements around it.

15 Okay. So when you -- see how 49
16 is connected to the screw thread 50? That's
17 in-- you can seethat in -- clearly in

18 Figure 3. And then there's another gear 48,
19 which isactually apinion. So the smaller of
20 agear setisthe pinion and the larger of a
21 gear set isthe gear.

22 And now you've got 47 -- and let
23 me seeif it tells me what type of motor we
24 have.

25 (The deponent read the

Page 109
1 you could term aneedle valve, but let me

2 double-check here. They don't use that term.

3 Thisisatrangation.

4 Oh, yeah, they do. Seeit

5 says-- the very end of the discussion, "35is

6 aneedle," so-- and you can seein Figure 2,

7 the end of the push rod 34 is ataper, so

8 that'swhat's called aneedle. And that will

9 fitinto -- you can seeitem 24 -- I'm sorry,
10 25, whichisthe valve seat.
11 So the tapered needle engaging
12 with the -- the male taper of 25 engaging with
13 the female taper 25 -- oneis aconvex cone,
14 oneisconcave cone -- the amount of engagement
15 of the two cones axially will determine the
16 fluid resistance between the surfaces of those
17 cones.
18
19
20
21

Soif it'sal theway in,

it's -- there'sno gap at al and it's locked
out.

Q Gear 49, feed axle 50 and dlider 43
22 arefunctionally equivalent to alever and a
23 cam, correct?
24 A |think that'safair statement.
25 Q Ohtasgear 49, feed axle 50 and
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Page 110
1 dlider 43 function to move push rod ends 33 and
2 therod labeled 34 up and down to adjust
3 damping characteristics, correct?
4 A Correct. That's--you'll get --
5 you'll be able to affect both compression and
6 rebound.
7 Q Any given position of Ohta's slider
8 43 corresponds to one position of the shaft
9 labeled 34, correct?
10 A Correct.
11 Q Any given position of Ohta's slider
12 43 corresponds to exactly one position of push
13 rod ends 33, correct?
14 A Correct. Thetwo are coupled
15 together.
16 Q WheredoesJP -- excuse me. Strike
17 that.
18 Where does Ohta suggest that its
19 dider 43 offersfine-tuning?
20 A Okay. Onthesurfaceof it, you --
21 you look and you see I've got a screw thread
22 driving awedge, which to one skilled in the
23 art, that inherently is, wow, | can really,
24 redly get very fine position control.

Page 112
1 ableto -- to do.
2 Now, a human could just -- you
3 could eliminate the motor in 48 and the human
4 just grabs ahold of 49 and you'd still get very
5 fine resolution because you have a screw thread
6 driving awedge, but that requires manual
7 intervention.
8 And here at the very end of the
9 paragraph in "Effect of the Device," right
10 above "Brief Explanation of the Drawings,” Ohta
11 specifically says, "Fine adjustment amounts can
12 be achieved at the needle portion." And the
13 needleiswhat -- is the valve opening.
14 Q Wheredoesit state "fine adjustment
15 amounts'?
16 A Onpageb6, thelast sentencein the
17 paragraph above "Brief Explanation of
18 Drawings."
19 So it'sthe last paragraph of
20 the section "Effect of the Device."
21 Q Dr. Slocum, would you please review
22 the entire paragraph on page 6 of Ohta that
23 begins "The hydraulic shock absorber damping
24 force adjustment mechanism of claim 2."

25 Now that | have a motor with a 25 A Okay.
Page 111 Page 113
1 reduction gear s, it'stelling mel can -- | 1 (The deponent read the
2 get even afiner level of control. 2 document.)
3 Now, if you look at the last 3 A Okay.

4 paragraph, which is above -- thisis on page 6,
5 that it says you can "control the rotary speed
6 of motor 47 and adjust the damping force by
7 moving slider 43 to a desired position; by thus
8 detecting the position of dider 43, the
9 positions of push rod end 33 and push rod 34
10 can be estimated, and the damping force can be
11 continuoudly adjusted by controlling the
12 rotation of motor 47 so that slider 43 comesto
13 adesired position."
14 Soif you recall earlier our
15 discussion of fine adjustment, | said you can
16 have discrete or continuous, where continuous
17 would be the ultimate, where you are -- a
18 servo -- have a servomotor, which iswhat this
19 isdescribing, essentialy, you can have an
20 infinitely adjustable range. It will be
21 limited only by what the feedback element, like
22 therotary encoder and the transmission ratio
23 on the screw thread al amount to.
24 So thisisavery, very fine
25 tunable, far better than a human would ever be

4 Q Ohtaexplains herethat fine

5 adjustment amounts can be achieved by using a
6 more gently sloped surface, correct?

7 A Correct.

8 Q Isthemoregently sloped surfacein

9 comparison to another sloped surface?

10 MS. BHATTACHARYYA: Objection
11 Form.
12 A Soif you read here, it says, "made

13 to contact the more gently sloped surface of
14 the two sloped surfaces.”

15 So in this context here, heis

16 calling into account that you'll have a-- he's
17 making the comparison between those particular
18 sloped surfaces, that they're different, and

19 one has a shallower angle than the other.

20 Q Wouldyou please turn your attention,
21 Dr. Slocum, to Figure 4 of Ohta.

22 A Okay.

23  Q Doyou seesurfaces44 and 45inthis
24 figure, Dr. Slocum?

25 A | do. Those arethetwo surfaces
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Page 114 Page 116

1 that we just read about. 1 drags 25, the seat, with it.

2 Q Issurface-- scratch that. 2 35, which isthe needle, which

3 Does surface 45 of Ohtahave a 3 will engage that, is attached to the end of 34.

4 |esser slope than surface 44? 4 And, see, thisiswhere the two elements are

5 A Correct. 5 working together.

6 Q Dr.Socum,isthisan example of the 6 So if we keep going down to the

7 fine adjustment provided by Ohta? 7 bottom of page 5, it says, "dider 43 movesin

8 MS. BHATTACHARYYA: Objection. 8 theradia direction, and push rod end 33,

9 Form. Mischaracterizes the record. 9 which contacts slider 43 tapered surface 44,
10 A Thefine adjustment you achieve by 10 and push rod 34, which contacts tapered surface
11 therotation of 49, the screw thread and the 11 45 at its back end, advance or retract; the
12 wedge or the sloped surface to arod. 12 advancement or retraction of push rod end 33
13 Remember, Ohtaislooking to 13 causes adjusting lever 22 to rise or fall via
14 adjust two of the rods at the same time and 14 collar 32 and push pipe 31."

15 saying | want to have a different amount of 15 Thisisthe mechanism that in
16 adjustment for the different rods given one 16 the end ultimately differentially control --
17 rotation of the gear 49. 17 and | say differentially, because you have
18 So Ohta has two fine adjustment 18 multiple maotions going on -- the gap between
19 mechanisms, one for compression rod and one for 19 35, which isthe convex or the cone, and the
20 rebound rod. 20 valve plate concave or the female conical
21 Y ou don't need to have one to 21 surfacein 25.
22 havethe other. They'reindependent. He's 22 It's that relative spacing
23 making a comparison that | can actually effect 23 between the two that is ultimately controlled
24 two adjustments at once if | want to. Don't 24 by the cam surface 44 that is going to control
25 need to, but you can. That's part of what he's 25 your damping.

Page 115 Page 117

1 doing here. 1 Now, thisis adifferent type of

2 Q Dr.Slocum, can wetake alook again 2 valveinterms of to affect the resistance,

3 at thelast full paragraph on page 6 of Ohta? 3 flow of hydraulic ail --

4 A Okay. 4 (Reporter clarification.)

5 Q What does "fine adjustment amounts" 5 Thistype of needlevalveisa

6 mean in this paragraph? 6 different type of restrictor or resistor --

7 A Fineadjustment amounts can be 7 fluid resistor than is used in some of the

8 achieved at the needle. If you go back to the 8 other shock absorbers we talked about.

9 dtructure here, and you'll see -- you see the 9 But all of them are based on
10 valve seat 25, right, that is contained in 10 motion of a push rod changing the gap through
11 element 7, so hold on a second. 11 which the oil must flow, and that's how you
12 Y ou see hollow rod -- if | go to 12 change the amount of damping you get.

13 page 5, the paragraph midway inthe middle, it |13  Q Dr. Slocum, does Ohta state that

14 says, "First, when hollow rod 7 is lowered in 14 surface 45 provides finer adjustability than
15 the compression step, hydraulic il in the 15 surface 44 dueto its |lesser slope?

16 lower chamber passes through the 16 A Yes, that's-- that's -- that's

17 compression-side oil passage," okay? 17 correct.

18 And then you read on. "When 18 Q DoesOntatell usthe sizing of

19 hollow rod 7 risesin the extension step, 19 dlider 43?

20 hydraulic oil in the upper oil chamber passes |20 A | do not have -- no, he does not

21 through the extension-side oil passage.” 21 provide dimensions.

22 So hollow rod 7 is moving 22 Again, you will -- you can --

23 depending in which direction you're moving. 23 you don't supposed to scale these drawings.
24 Andthenif you -- let's keep on goingdownto |24 Youcanlook at it and say thisisthe starting
25 now where the -- so when hollow rod moves, it |25 point. But ultimately, a POSITA will writea
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Page 118
1 spreadsheet or map, some sort of codeto give

2 me what isthe response of the system given the
3 geometry I've selected, and | just pick a
4 starting point.
5 And then | have my code loop
6 through arange of values and produce, given
7 these different variations on dimensions from
8 the starting point, here is the performance |
9 get, and then I'll pick what | believe the user
10 wantsto fedl.
11  Q Dr. Slocum, can you quantify the
12 levd of fine-tuning provided by either surface
13 44 or 45in Ohta?
14 A |could. Ididntwritea
15 spreadsheet for it, but | easily could. We
16 could even do it now if you want.
17 Q Wouldit regquire you to know the
18 dimensions of dlider 437
19 A Asoneskilledintheart, | will
20 pick avery common typical starting point,
21 about aten-to-one slope, and then atypical
22 lead screw pitch for this size mechanism of
23 about 1 millimeter, for example, 1 1/2
24 millimeters, okay?
25 So the ten-to-one pitch -- I'm

Page 120
1 that'syour starting point for all these types

2 of mechanisms.
3 Q DoesOhtastate the thread pitch for
4 feed axle 50?
5 A Hedoesnot give meinwordsin the
6 text. Just looking at the pictures and
7 understanding as a POSITA a 1- to 2-millimeter
8 pitch isatypica starting point.
9 Y ou pick afine pitch because
10 it's easy to achieve, the forces are low, and
11 you get avery good transmission ratio.
12 That's-- aPOSITA will pick that starting
13 point in their optimization routine that they
14 write.
15 Q Dr. Slocum, do you includein your
16 declaration any of these calculations that
17 you're discussing in your response?
18 A | did notinclude a spreadsheet for
19 this. |1 guess| should -- should have.
20 But | think it's clear to me as
21 aPOSITA or just anyone looking at this, oh, |
22 have awedge and | have a screw thread so | get
23 greater fidelity.
24 Q Dr. Slocum, isthere any statement of
25 the slopes -- scratch that.

Page 119
1 sorry, ten-to-one slope of the dider, whichis

very typical, meansif | move to the right
10 millimeters, the axial position will change
by 1 millimeter, and a-- we'll just pick a
1-millimeter pitch thread, which would not be
unusua for an adjustment thread. So one
rotation moves 1 millimeter.

So that tells me that one full
rotation of 49 causes 1-millimeter rotation --
or, sorry, sliding of, for example, 45. And if
11 | have aten-to-one slope, which is very
12 common, that means one rotation of the knob 49
13 will cause one-tenth of amillimeter motion of
14 34 up and down.
15 Q DoesOhtaindicate the slope of
16 surface 44 or 45?
17 A Indicatesit. | look at the
18 drawing -- and as a POSITA, when you design
19 wedges for moving things like thisin cams, a
20 ten-to-oneisavery good starting point.
21  Q DoesOnhtaexplicitly state the slope
22 of surface 44 or 45?
23 A ltdoesn'tinwords. The picture
24 showsme-- and, again, asa POSITA, a
25 ten-to-one slopeisvery typical. | mean,

O©CoO~NOYOThWN

10

Page 121
Dr. Slocum -- scratch that.

1
2 Dr. Slocum, do you state any
3 vauefor the slopes of Ohta's surfaces 44 and
4 45inyour declaration?
5 A Idon'tgivenumbers. | just say
6 it'sobviousto a POSITA what you would pick,
7 asl just explained.
8 Q Dr. Slocum, in your declaration, do
9 you state the thread pitch at any point for
10 feed axle 507
11 A Again, | did not give a specific
12 number. | just say it's obviousto a POSITA
13 what your starting point would be.
14  Q Dr. Slocum, does Ohta state the
15 number of gear teeth on gear 49?
16 A Ohtadoesnot. Itjust showsthe
17 relative diameter, which is how you get your
18 gear ratio. Number of gear teeth or the
19 relative diameters get the same number.
20 Q DoesOhtastatethe relative diameter
21 of gear 49?
22 A Hedoesnot give me a specific
23 diametrical pitch. | just seethat gear 49is
24 driven by the pinion 48, and it's about a
25 two-to-one.
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Page 122
Q Dr. Slocum, I might get thiswrong,

so please listen carefully.
Is Ohta's 48 a pinion?
A ltis.
Q Dr. Slocum, does Ohta state either

6 the gear teeth or the relative diameter of

7 pinion 48?

8 A Rdatvetowhat?

9 Q Scratch that question.
10 Dr. Slocum, what does "relative
11 diameter" mean?
12 A Whenyou have apinion engaging a
13 gear, therelative diameter will tell methe
14 gear rétio.
15 So a 1-centimeter diameter
16 pinion engaging a 2-centimeter diameter gear --
17 and these are always pitch diameters we're
18 talking about -- gives me a gear ratio of two
19 to one.
20 Q And sothe pinion would rotate twice
21 for onerotation of the larger gear?

gabh wN -

22 A Correct.
23 Q Okay.
24 Dr. Slocum, does Ohta offer a

25 finer level of tuning than FOX?

Page 124
1 motion of the range I'm trying to control, if |

2 put that through a screw thread -- and,

3 remember, around cam is equivalent to a

4 tapered surface -- linear tapered service by

5 the -- aswe spoke of earlier.

6 But if I'm now controlling those

7 same, effectively, tapered surfaces, one

8 directly but the other one through a screw

9 thread, the one that uses a screw thread
10 inherently will have finer controllability or
11 resolution given that same angular input by the
12 human.
13 | could forceit to be awful,
14 but that would -- | think thetermis| would
15 be shooting myself in the foot as a mechanism
16 designer to make something worse with -- to add
17 complexity and make it worse would be avery
18 bad thing with respect to product design.
19 So even though mathematically
20 it'spossible, it's not practical.
21  Q Dr. Socum, does FOX state the size
22 of itscam?
23 A Noneof thesereferences aretelling
24 mesizes. They'rejust showing relative sizes
25 of components. They're leaving it up to the

Page 123
1 A Inmyopinion, youwould get -- if
2 you used Ohta, you could get a much finer level
3 of tuning than in FOX, because you have the
4 transmission ratio of the gear. And
5 furthermore, you have electronic control via
6 the motor.
7 Now, do you need it or not? |
8 don't know if the user will -- it will depend
9 upon the user whether or not they can feel the
10 difference. You know, certainly a professional
11 bike rider would. Would 1? Probably not.
12 So it depends upon your market
13 segment that you're addressing in terms of
14 whether you need it.
15 But mechanically, yes, Ohta can
16 give you much higher resolution.
17  Q Dr. Slocum, would that depend on the
18 relative sizes of Ohta's components and FOX's
19 components?
20 A Inherently, the screw thread on a
21 wedge will give you probably an order of
22 magnitude greater resolution than just my
23 ability as a human to rotate a cam through a
24 180-degree arc, because that same 180-degree
25 arc, for example, right, that would cause full

Page 125
1 POSITA to pick actual sizesto optimize, |

2 guessyou would call it, for the user market

3 you intend.

4 | just want to note, we promised

5 the court reporter -- | think that's what |

6 refer to her as-- around thistime we would

7 break for lunch and she could make her phone

8 call.

9 So whenever it's convenient for
10 you, we should probably do that in deference to
11 her kind service.
12 Q Yourtimingisamazing, Dr. Slocum.
13 You've mentioned that it's about time to have a
14 break twice today, and at each time, we have --
15 we have landed at atransition between subjects
16 for me. Thisisafinetimeto take a break.
17 MR. DURBIN: Doesthat work for
18 you, Arpita?
19 MS. BHATTACHARYYA: What works,
20 haf an hour?
21 MR. DURBIN: That workswell for
22 me. | see 1:40 my time, so 2:10 my time,
23 around there?
24 MS. BHATTACHARYYA: Sounds good.
25 MR. DURBIN: Jill, Brad, isthat
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Page 126
1 okay with you?
2 THE VIDEOGRAPHER: Yes. The
3 timeis 2:40 p.m. We're off the record.
(Lunch recess.)
THE VIDEOGRAPHER: Thetimeis
3:11 p.m. We're on the record.
BY MR. DURBIN:
Q Dr. Slocum, thisisayes-or-no
9 question.
10 Did you discuss with counsel the
11 subject of your testimony already given or to
12 be givenin this deposition during your break?

4
5
6
7
8

13 A No.
14 Q Thank you.
15 Dr. Slocum, would you please

16 turn your attention to paragraph 91 of your
17 declaration, Exhibit 1003.

18 A Okay. Let mehavearead.
19 Q Please

20 (The deponent read the
21 document.)

22 A Okay.

23 Q Inthisparagraph, you state,

24 JP'279's adjuster assembly allows for fine
25 adjustments, correct?

Page 128
1 wherel state, starting in paragraph 91, about

2 thefifth line down, "A POSITA would have
3 readily understood that, although FOX's
4 suspension system allows adjustment of
5 compression damping when shaft 34 isin
6 engagement with cam surface 56 as discussed in
7 Section VIII.A.Ll.c, above, an 'adjuster
8 assembly' as taught by JP '279 would allow
9 fine-tuning of the damping characteristics
10 beyond that possible with FOX's adjuster” --
11 excuse me, "with FOX's actuator arrangement 54
12 because JP '279's ‘adjuster assembly' allows
13 fine adjustments, and thus further improve
14 FOX's suspension system."
15 The key for that, as we keep
16 reading in paragraph 92, | explain, "The
17 'adjuster assembly' of JP'279 includes a
18 dlider 43 with tapered surface 44 and a
19 mechanism for axially displacing dslider using
20 gear 49, feed axle 50, as shown below."
21 And as we discussed before the
22 break, it will inherently have finer adjustment
23 because you're putting atransmission in there.
24 | mean, atransmission will alwaysincrease,
25 for dl intents and purposes, the fine

Page 127
A Correct. That's on page 64.

Q Asaninitia matter, do you agree
with me that JP '279 iswhat you and | have
been referring to as Ohta?
A Yes
Q Dr. Slocum, do you state any
7 calculations for the relative amounts of tuning
8 for FOX and what we refer to here as JP '279?
9 A Idontbelievel needto. | mean,
10 asaPOSITA, I look at the mechanisms, and |
11 can make that judgment just by looking at the
12 images and reading the text.
13 Primarily, it'stheimagesasa
14 POSITA you can look at, as| was explaining
15 earlier, and understand what the relative
16 abilities of the systems are, so | didn't fedl
17 1 needed to do any sort of additional
18 calculations or anything.
19 Q Dr. Slocum, wheredo you statein
20 your declaration your basis for state --
21 scratch that.
22 Dr. Slocum, where do you state
23 inyour declaration your basis for your opinion
24 that Ohta provides finer adjustments than FOX?
25 A Sothatisin paragraphs 91 and 92

OO, WNPE

Page 129
1 adjustment capability of a mechanism.

2 Q Dr. Slocum, wherein your declaration
3 do you state that atransmission will provide
4 an increase in the fine adjustment capability
5 of the mechanism?
6 A | Dbedievethat'swhat | just said.
7 Itincludes aslider with atapered surface;
8 that'sin common to both of them.
9 A tapered surfaceisacam,
10 whether it'salinear surface or arotary
11 surface. They look like ataper to the end of
12 the push rod. So they both have the slider.
13 And | say "and a mechanism for axially
14 displacing” using agear and afeed axle. That
15 isthetransmission.
16 Q Dr. Slocum, would you please look at
17 paragraph 93 of your declaration.
18 A Okay.
19 Q Doyoureferenceagear or a
20 transmission in this sentence?
21 A | bdieveit'sinherent in there.
22 I'm adding the tapered surface 44 of JP's 279
23 adjuster assembly to FOX's cam surface. So
24 that's step one, and that isreflected in, if
25 you look at page 66, | have added the tapered
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Page 130
1 surfaceto FOX's eccentric circles, so | get
2 even without the gear anincrease in
3 resolution.
4 Asanext step, if | add the
5 gear and lead screw, I'll have even finer. It
6 will basically be a-- two steps or atwo-stage
7 transmission.
8 Thefirst -- the first level,
9 though, isto add the taper. And then if you
10 want to have even more, you can add axial
11 motion by the screw, depending on what the
12 pitch of the screw is.
13 Q Dr. Slocum, isthistransmission --
14 scratch that.
15 Dr. Slocum, isthis
16 transmission-based theory included in your
17 declaration?
18 A | don't know what you mean by
19 "transmission-based theory."
20 The use of a screw thread to
21 move awedgeis POSITA 101. | mean, that's --
22 that'swhat | thought | was explaining well. A
23 POSITA, when you see awedge, you know you have
24 atransmission. You add a screw, and you get
25 even finer resolution. That'sin this JP.

Page 132
1 Those are your starting points
2 that every POSITA knows and understands.

3 Q Dr. Slocum --

4 A Now, how much you need depends on the
5 application, so --

6 Q Dr.--Dr.Socum, do you teach your

7 sophomore students that a cam inherently

8 provides finer resolution than a screw?

9 MS. BHATTACHARYYA: Objection
10 Mischaracterizes prior testimony.
11 A Inmy--if you can -- you can go
12 look at my textbook, "Fundamentals of Design,"”
13 inTopics 5 and 6, for example, yes, | teach
14 here's the mechanics of them, and depending on
15 what you want to do, here is how you get the
16 resolution of motion. Here's how you calculate
17 theforces. | even teach how to calculate the
18 efficiency of the systems.
19 It really is-- and not just me.
20 Thisis basic machine elements taught to
21 undergraduates. In the sophomore year is where
22 it'stypicaly first introduced.
23 Q Dr. Slocum, isit your opinion that
24 isit possible to make a cam have a higher
25 resolution than a screw thread?

Page 131
1 It'salsoin Nagai. It'sjust common knowledge
2 in POSITASs.
3 Q Dr. Slocum, isit your opinion that a
4 screw thread system is necessarily -- scratch
5 that.
6 Dr. Slocum, in your opinion,
7 does ascrew thread system provide finer
8 adjustments in each and every case than a
9 cam-based system?

10 MS. BHATTACHARYYA: Objection
11 Form.
12 A Okay, sofirst of all, just tobea

13 little cleanup pedantic, a screw and acam are
14 both wedges. Oneisacircular wedge, for

15 example, and oneisalinear form or even

16 cylindrical, but not helical, like ascrew is,

17 but they're angled surfaces.

18 So, ascrew thread, the

19 advantageisit's much easier to get very fine
20 resolution linear.

21 The cam, as we were showing

22 earlier, just like eccentric circles, is-- you

23 can get fine resolution, but it's going to be
24 nonlinear, and you -- inherently, you can't get

25 asfine asyou can with a screw thread.

Page 133

1 A Dependswhat motion you're trying to

2 do. If you'retrying to affect the adjustment

3 of apush rod, like we are talking about here,

4 such that the user can control over the range

5 of mation of what you're trying to accomplish

6 with apush rod, no, | think a screw thread

7 driving awedge will always give you finer

8 resolution than just one of the simple cams |

9 have shown. That would -- that is, in general,
10 what one would understand.
11  Q Dr. Slocum, isyour opinion dependent
12 onthe sizing of the cam?
13 A | don'tthink "sizing" isthe proper
14 word. | think "shape" of the cam is the proper
15 word. But no, it's not dependent on that.
16 Q Dr. Slocum, if we made a cam that was
17 onefoot in diameter, could it provide a
18 greater resolution than a one-inch slider?
19 MS. BHATTACHARYYA: Objection
20 Incomplete hypothetical.
21 A | can't evenimagine what mechanism
22 you'retalking about, in al honesty. You have
23 to giveme adrawing and dimension it and let
24 melook at it and study it.
25 But as afirst order of
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Page 134
1 feedback, the terminology used is nonsensical

tome. No offense. Sorry.

Q Dr. Slocum, if we had a cam that over
180 degrees starts at its smallest radius from
the axis of rotation at 1 foot, and at its
largest radius of rotation at 1 foot and 1
inch, would that provide very high resolution
over those 180 degrees?

QOWO~NOOUTA,WN

=

Incomplete hypothetical. Form.

A You haveto tell me where the axis of
rotationis. | -- | need to have a drawing of
these hypotheticals. | haveto look at the
whole picture, and -- yeah, because | just have
no opinion otherwise. There's too many -- too
many |loose ends.

Q Butitisyour opinion that you could
not design a cam-based system that has a higher
resolution than any screw-based system?

NN RRRRRE PR
PO OVoONOURAWNER

Form. Mischaracterizes prior testimony.

A Again, | don't have an opinion,
because when you use absolutes like "any," you
know, you have to include what is
manufacturable. | can do things with

NDNDNDN
aprwWN

MS. BHATTACHARYYA: Objection

MS. BHATTACHARYYA: Objection,

Page 136
me.

Q Dr. Slocum, isit your opinion that a
POSITA could not design FOX's system to have a
higher resolution than JP '279's system?

MS. BHATTACHARYYA: Objection.
Form. Mischaracterizes the record.
Q You can answer.
A I'mthinking.
9 I don't think it would be
10 practical, again, because both use awedge or a
11 cam. Remember, acam isacircular form of
12 wedge.
13 So whatever | do to one, | can
14 do to the other, and then -- now we're calling
15 it JP, but Ohta adds the addition of a screw
16 thread to further refine or control the motion
17 of the wedge or the cam, whatever you want to
18 call it. Soitinherently will have finer
19 adjustment capability, because I've added an
20 additional stage of adjustment refinement, that
21 transmission, the screw.
22  Q Wouldyou agree with methat a
23 screw'sresolution can be defined in the units
24 of threads per inch?
25 A No, that isthe pitch. The

O ~NO O WNPE

Page 135
1 mathematicsthat are just not physically

2 redlizable, or | can do things with mathematics
3 that many POSITAS cannot.
4 | have to put everything in
5 context of what a POSITA is doing when a POSITA
6 is practicing one of these inventions.
7 Otherwise, the hypotheticals make no sense to
8 me.
9 Q Dr.Socum, inyour declaration, do
10 you include abasis for your statement that a
11 POSITA would understand that a screw-based
12 system provides finer adjustment inherently
13 than a cam system?
14 MS. BHATTACHARYYA: Objection.
15 Form. Mischaracterizes the record.
16 A Remember, the screw isdriving a
17 wedge. A wedgeisaform of acam. Sol don't
18 understand your question.
19 Again, in the context of the
20 patent, the patent itself that's in suit, and
21 thenthe prior art I'm bringing in, it doesn't
22 havejust a-- the screw is accompanied by a
23 wedge, and awedgeis aform of acam.
24 So you're asking me now to
25 delete the cam. That doesn't make any senseto

Page 137
1 resolution is afunction of the pitch and the

2 amount or the angle of rotation input to the
3 screw. That defines the resolution.
4  Q What definesthe resolution of acam?
5 A Theshape of the cam and the angular
6 input to the cam, or if it'salinear cam, the
7 linear displacement of that shape.
8 Q DoesOhtastate the pitch of its
9 screw?
10 A Thereisno explicit number
11 associated with the pitch Ohta shows.
12 Q Does Ohta state the amount of angle
13 of rotation input to the screw?
14 A Again, thereisno specific number in
15 any of these patents that is telling me that
16 levd of specificity on dimensions.
17 Q Doesyour declaration include a
18 statement of the pitch for Ohta's screw?
19 A Itdoesnot. Asl said, aPOSITA
20 looking at the mechanism would understand
21 because of the nature of a screw in addition to
22 awedge, you'll have finer resolution than just
23 awedge, wedge being a generic term for the
24 linear wedge as shown or arotary cam.
25 Q Doesyour declaration state the

35 (Pages 134 - 137)

Veritext Legal Solutions

Www.veritext.com

888-391-3376

SRAM EXHIBIT 2019, PAGE 35 OF 134



Page 138 Page 140
1 amount of angle of rotation input of the screw 1 rotary motion of atapered cam, and thenin

2 in Ohta? 2 addition to the rotary motion, if you look at

3 A Again, | donot give anumber. | 3 between 67 and 68, for similar angular

4 didn't feel | need to giveanumber. | look at 4 orientations, | now move that tapered

5 itasaPOSITA and understand how these 5 cylindrical cam axialy to illustrate how that

6 mechanismswork, as we discussed earlier. 6 affects motion of the plunger.

7 Q DoesFOX disclose the shape of its 7 So | can get motion from the

8 cam? 8 plunger by rotation or axial motion or a

9 A Itdoesnot give me amathematical 9 combination thereof to get the type of
10 function. | understand it to be from the 10 performance | want from the system.
11 discussioninthedrawingsasimpleeccentric |11 Q Dr. Slocum, how does your proposed
12 circular-type cam. 12 combination of FOX and Ohta differ from merely
13 So that's the starting point. 13 increasing the size of the cam in FOX?
14 Q DoesFOX disclose the angular input 14 MS. BHATTACHARY YA: Objection.
15 of the cam? 15 Form. Incomplete hypothetical.
16 A Wadl, FOX tellsmel've got, for 16 A Theterm "increasing the size of the
17 example, the top dead and bottom dead center | 17 cam" has no physical meaning in the design of
18 positions. 18 cam systems with respect to the motion control.
19 And then in between there, | -- 19 So you have to give me a drawing of what you
20 based on the motion of the lever, | will 20 mean, you know, a comparative drawing, because
21 control the amount of damping. 21 | just don't understand.
22  Q Atany pointinyour declaration do 22 Y our terminology does not make

23 you provide a comparison between the fineness | 23 senseto me asa POSITA.
24 of the tuning of Ohta and the fineness of the 24  Q Dr. Slocum, if we had a cam that had
25 tuning of FOX? 25 a-- scratch that.

Page 139 Page 141
1 A Yes thatiswhat | amn doing with my Dr. Slocum, would you please

1
2 solid model representations associated with 2 turn your attention to page 67.
3 pages 66 through 68. | am graphically 3 A Okay.
4 comparing what happens when you havejusta | 4 (The deponent read the
5
6

5 simple eccentric circles to now what would document.)
6 happenif | added ataper. And that's on Q What would we call it if we took

7 the-- and that's, for example, the coloring 7 vertical dices of this truncated cone-ish
8 that you can see therein theseimages. I'm 8 profile that has multi colors on the left side
9 discussing what happens as you get motions. 9 of the green in that image?
10 And that's why | included that 10 If you took slices, what would
11 red bullet-shaped plunger, so one could 11 each dice be called? Cross-section?
12 graphically see how different positionsof the |12 A When you take a slice of something,
13 cam -- that would be the rotary or the -- 13 it'scalled across-section. You haveto -- on
14 rotation of the green surface, how that, with 14 this-- and this-- we're on page 67, correct?
15 the different cam surfacesthat arebroughtto |15 Q Lower left image.
16 bear on the plunger -- that's the red thing -- 16 A Right. Solet'snot look at the
17 affectsthe axial motion of that plunger inthe | 17 isometrics. Let'sjust ook at the side views.
18 bore. That iswhat | am illustrating in those 18 Y ou can take a -- remember,
19 images. 19 cross-sections are nominally always
20 Q Dr. Slocum, arethe solid models -- 20 perpendicular to aview unless stated
21 scratch that. 21 otherwise. So now ask me a cross-section
22 Dr. Slocum, are the solid model 22 question.
23 representations associated with pages 66 23 Q AndI think I have agood way to do
24 through 68 found in Ohta? 24 it.
25 A No, | created those. And these are 25 Dr. Slocum, if theimagein the

36 (Pages 138 - 141)

Veritext Legal Solutions
www.veritext.com 888-391-3376

SRAM EXHIBIT 2019, PAGE 36 OF 134



Page 142
1 upper-left corner of 67, if that system didn't

2 move axially along the axis of rotation but it
3 just stayed there --

4 A Mm-hmm.

5 Q --couldwe define the resolution of

6 that system?

7 A Remember, resolution requires there's

8 ashape and then an input angle.

9 | can see the shape here,
10 estimating it from -- you know, scaling it from
11 looking at the drawing.
12 Y ou would have to tell me what
13 istheinput angle of rotation to assume.
14 Q Canwecontrol for input angleto
15 comparetwo similar structures?
16 A Youhaveto-- give metwo
17 structures.
18 Q Thefigurein the upper left-hand
19 corner versus the figure in the upper

Page 144
1 A Am/ alowed to describe the

2 mathematics of how these things work? Because
3 your gquestions are -- no offense --

4 nonsensical.

5 Q Idontthink it'snecessary, butis

6 it your opinion that it's nonsensical for me to

7 ask if the system shown in the upper right-hand
8 corner iscomparable in its amount of fineness

9 to the image in the lower left-hand corner?

10 MS. BHATTACHARYYA: Same
11 objections.
12 A Youjust said upper right-hand corner

13 to lower left. These are two different -- can
14 wejust please stick with either isometric or

15 plan -- side view?

16 Q Okay. Yes, sir.

17 Can you compare the levels of

18 fineness of adjustability between the side view
19 onthetop and the side view on the bottom?

20 right-hand corner, assume they don't axially 20 A Onpage--
21 move. Butif you put a 180-degree rotationin |21 MS. BHATTACHARYYA: Same
22 thetop one, compareit to a 180-degree 22 objections.
23 rotation on the bottom one, would thosehave |23 Q Onpage67.
24 the same levd of fineness of tuning? 24 A Yes. | cantell youtheway that
25 MS. BHATTACHARYYA: Objection. 25 works s the axis of rotation goes through the
Page 143 Page 145
1 Form. Incomplete hypothetical. 1 center of the green, correct? 1'm not asking a
2 Mischaracterizes the record. 2 question. I'm going to stateit. Sorry.
3 A What you're getting in those -- when 3 The axis of rotation goes
4 you rotate 180 degrees, right, what's on the 4 through the center of the green cylinder. The
5 top left of page 67 becomes the top right -- 5 distance from the axis of rotation to the
6 I'm sorry, the top left on page 68 and vice 6 contact point between the red plunger and the
7 versa. 7 cam surface is different between the top and
8 So | just don't understand what 8 the bottom because of the taper of that cam.
9 you mean. In that respect, they're going to 9 Given asmall rotational angle
10 have the same stroke of that red plunger for 10 theta-- and | can pick what it is later, but
11 180 degrees, becauseiit's -- the system is 11 let'sjust say, you know, a couple degrees --
12 reversible. That's what 180 degrees gets you. 12 the up-and-down motion of that plunger for that
13 So in that respect, you know, 13 near bottom dead center looks like the radius
14 the resolution for 180 degreesisthe samein 14 times (1 minus cosine of the angle I'm going to
15 those two, because I've gone completely around. 15 rotate), which is approximately equal to the
16 Red becomes green; green becomesred. Andnow | 16 radius times the angle squared over 2 for that
17 you reverseit, and it's -- mechanical systems 17 near bottom dead center position. Okay?
18 arereversible. 18 So in the upper image, you see
19 Q Whatare--isityour opinion that 19 how the plunger is closer to the axis of
20 you cannot tell me whether the image in the 20 rotation, so that radiusis smaller. Inthe
21 upper left-hand corner of page 67 provides a 21 bottom image, the radiusis larger.
22 finer tuning than the image in the lower 22 So you will have a different
23 left-hand corner? 23 motion of the plunger in those two cases for

24 MS. BHATTACHARYYA: Objection.
25 Form. Mischaracterizesthe record.

24 the same angular input.
25 Q Anddoesthat lead to adifferent
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Page 146
1 level of fineness of tuning?

2 A Correct. For agiven angular input.
3 Q Sohy adjusting the radius, we can
4 increase or decrease the level of fineness of
5 tune?
6
7 Incomplete hypothetical. Form.
8 A Foragivenrotation -- and you have
9 to be able to define where theradiusis.
10 That's the eccentricity of the cam. | haveto
11 know theradius of the cam itself and the
12 eccentricity or the -- where the center of
13 rotation of the cam iswith respect to the
14 center -- I'm sorry, the center of the shape of
15 the cam with respect to the center of rotation.
16 So the earlier formulal gave
17 you, | didn't add in those ra- -- length of
18 radii. That wasto give you an example of how
19 it would go.
20 If you want, | can recite the
21 full mathematics, but | didn't think you want
22 that.
23 Q | don't, Dr. Slocum, athough I will
24 say it ishelpful that you gave the rather
25 complicated equation involving radiuses and

MS. BHATTACHARYYA: Objection,

Page 148
1 Q Asacamdesigner, isthereamaximum

2 or minimum amount of fineness one can get out
3 of a-- the use of acam?
4 A You ultimately are limited to two --
5 several locations. Thefirst oneisjust the
6 pure mathematics of perfect exact surfaces, and
7 then | can drive things to a near singularity
8 for near infinite fine resolution.
9 Practically, a mechanical
10 engineer understands when two surfaces touch,
11 there's deformation at the surface, and that
12 deformation depends upon the shape and the
13 force and the materials. And the amount of
14 deformation isinherent in terms of alimiting
15 factor on what sort of resolution you can get
16 from that mechanism.
17 And that's the, you know, junior
18 and senior level or in some respects first-year
19 master's student. So you either get it with
20 the mathematicsin the more advanced courses
21 or -- thisisin the definition of aPOSITA --
22 acoupleyearsin industry will teach you this
23 pretty quickly.
24 Q ButaPOSITA would understand how to
25 alter the level of fineness were they to want

Page 147
minus cosines and things like that, because we

can see that the level of fineness depends on
radius; is that correct?

Mischaracterizes prior testimony.

A | picked the radius of contact for
that instant at bottom dead center. You can't
now extend that and say it's the radius of the
cam. That's nonsensical.

| took this one geometric

instance of the position of that tip with
respect to the center line of rotation of the
13 entire system.
14 You can't generalize and call it
15 theradius of the cam. If you want to
16 introduce the actual cam wordage, we haveto
17 have the full shape of the cam and that shape's
18 location with respect to the axis of rotation.
19 That's the green piece.
20 So, again, aPOSITA, you can
21 look at this and understand how the cam works
22 and that the wedge shape | show inherently will
23 increase -- give you an ability to fine-tune
24 your resolution, but that's as broad of a

QOWO~NOOUITD WN P

=

11
12

MS. BHATTACHARYYA: Objection,

25 generalization as you can make.

Page 149
1 tofor any given project?
2 A Thosetermsare so broad. Butinthe
3 context of the patents here, yes.
4  Q Yetadider and ascrew provides
5 inherently greater levels of fineness?
6 MS. BHATTACHARYYA: Objection.
7 Form. Mischaracterizes prior testimony.
8 Mischaracterizes the record.
9 Q Youcananswer.
10 A 1don't understand what you mean,
11 inherently aslider and a screw.
12 Q Whatisdisclosed in Ohta?
13 A Youhaveanangled surface. Motion
14 of the angled surface pushes one of the two
15 plunger assemblies, depending on which one you
16 want to talk about for controlling the
17 compression or the rebound stroke, you know,
18 the -- and we can get into which of the
19 plungers affects which.
20 | gave the example of flow
21 control through the convex/concave orifices.
22 That's--
23 Anyway, a user will understand
24 that if you have awedge, aslope, or acam --
25 they're al synonymous. It's an angled surface
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Page 150
1 that motion of that surface causes axidl

2 displacement. That directly moving that -- a
3 human directly moving that will inherently not
4 giveyou asfineamotion asif ahuman turnsa
5 screw to move that surface.
6 That's what's inherent, isif |
7 add a mechanism between my hand and the cam
8 that -- it inherently makes my 10 degree motion
9 of my hand look like 1 degree motion because

10 I've got this thread pitch, you know.

11 That's what |'ve been -- that's

12 what a POSITA understands, and that's -- |

13 thought that's kind of what we've been

14 discussing in your lines of questions.

15 Q Wheredo you statein your

16 declaration that the screw is responsible for

17 Ohta's fineness of adjustment?

18

19 Mischaracterizes the record.

20 A Okay. Holdon. Let me go back to my

MS. BHATTACHARYYA: Objection

Page 152
1 Q Dr.Slocum, where are you right now?

2 What are you comparing?
3 A Paragraph 76, which is page 52.
4 Now, in paragraph 77, Ohtais --
5 gpecifically uses the term "fine adjustment.”
6 Ohtaistalking about the need to have fine
7 adjustment. And aswe had discussed earlier
8 today, Ohtain particular was using amotor, a
9 pinion, agear and the screw to give very fine
10 adjustment or motion of that wedge or cam
11 surface. Okay?
12 Now, if you go to page 79 --
13 sorry, paragraph 79 on page 53 at the bottom, |
14 state, "A POSITA would also have readily known
15 how to axialy move FOX's camshaft 58 (modified
16 to have JP '279's tapered surface) along the
17 camshaft's longitudinal axis using a manual
18 push-pull mechanism actuatable by arider, or
19 with amotorized mechanism as taught by
20 JP'279."
21 | then go on to then say, well,
22 you can also use -- because JP -- sorry.
23 JP 279, or Ohta, hasusing a
24 motor, and then | go on to further state that
25 the other teaching of Nagai uses a manually

21 table of contents so | can get you the exact

22 paragraph.

23 (Pause.)

24 A Okay. If youlook onthe-- |

25 discuss broadly to start Ohta on paragraphs 42

Page 151

1 through 44.
2 And then | show in the colored

3 images on page 25, the gear 49, the feed axle
4 50 and then the dlider 43. So that is-- you
5 turn the gear, you move a screw and you move a
6 wedge. So that'sthefirst place.
7 And again, the POSITA looks at
8 that and says, aha, I'm using a screw to get
9 fine motion capability of the wedge as opposed
10 tojust trying to moveit directly by my hand.
11 The next placeis going to be
12 around page 88. Hold on asecond. Let mego
13 first, actudly, to 51. The next place, the
14 first phase is on page -- sorry, paragraph 67.
15 We're now on just taking the taper of Ohta, and
16 that's where I'm now tapering the surface of
17 the cam. And those were the images that we
18 werejust talking about earlier, my colorized
19 cam surface images where | took a cylindrical
20 cam and tapered it.
21 So now in thefirst phase, I'm
22 taking the teaching of Ohtato use atapered
23 surface to act on apush rod, and I'm adding
24 that tapered surface to my cam to increase the

25 resolution ability of the cam.

Page 153
1 operable bolt. So, in other words, the screw

2 threads are manually turned. So I'm saying if
3 you don't want to use a motor, go ahead and use
4 manual turning of ascrew thread. That's what
5 Nagai isteaching.
6 So thereit isin awhole bunch
7 of places, | believe | was clear, in answering
8 your question.
9 Q Whereisyour discussion of Nagai, so
10 that we can go through that in more detail ?
11 A Okay,sonowletmego--sol can
12 morerapidly go to the pages, I'm going to go
13 back to my table of contents, okay?
14 S0 again, on page 51, it
15 starts-- the -- well, let's go back to the
16 early broad discussion of Nagai asthe -- asa
17 patent itself, because that gives you
18 indication of what's going to be coming.
19 So now let's go to page 26,
20 please. Actualy, | -- | don't have -- | want
21 to use the actua patent.
22  Q Dr. Slocum, | asked you where in your
23 declaration.
24 A Okay. So--all right. SoNagai
25 talks specifically -- here I'm describing
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Page 154 Page 156
1 broadly what Nagai is doing, and on paragraph | 1 proposed combination?

2 46, | say, "in Nagai's Figures 6 and 7, damper 2 MS. BHATTACHARYYA: Objection.
3 assembly 101 includes a damping force 3 Mischaracterizes the record.
4 adjustment mechanism, which comprises an 4  Q Scratchthat.
5 eccentric cam,” and it's arranged to cooperate 5 Dr. Slocum, is ascrew required
6 with adjusting rod 126 to cause the rod to 6 for your combination to have finer adjustment?
7 displace axially. 7 MS. BHATTACHARYYA: Objection.
8 And then | say, axia 8 Mischaracterizes the record and prior
9 displacement of adjusting rod 126 in turn 9 testimony.
10 variesthe cross-sectional area of the oil 10 A Thefirst step of using Ohta does
11 passage. 11 not. | just used Ohta's taper added to the
12 And then | say in paragraph 47 12 cylindrical cam shape of what is already there
13 further, "As shown in Figures 8 and 9 of 13 inthe FOX patent. That iswhat those colored

14 Nagai," | talk about the eccentric cam, and if 14 images around page 68 that we were speaking of
15 you read down -- | can read the wholething if | 15 earlier that | created to show the motion of
16 you want, but down at the fifth line from the 16 the pink plunger.

17 bottom -- I'm sorry, fifth line from 47, "Nagai | 17 I continue with, if you want
18 additionally includes a stopper bolt 141 that 18 even more than that, then you would add in
19 isthreaded into the camshaft housing 115 19 Ohta's screw to move the camshaft with that --
20 adjacent to shaft 133." 20 its now-tapered surface imparted to it to get
21 So the stopper bolt, when | move 21 even finer resolution.
22 that, that gives me -- because it's threaded, | 22 S0 it's a two-step process,
23 get finer adjustment. 23 depending upon what the POSITA determines the
24 Now let's go to page 51 -- 24 user wants.
25 Q Dr. Slocum, if youwould just let me 25 Q Do you state your second step
Page 155 Page 157

1 know where these are, we're going to go through 1 regarding a screw in paragraphs 42 through 44?
2 everything in detail. 2 A 1do. Inthebeginning of
3 A |thoughtl just did. 3 paragraph 44, | talk about "when motor 47 is

4 Q Yes, but you're also reading from 4 driven, it rotates afeed axle."

5 them. And 1 just need to know paragraph 5 So thereis the feed axle part,

6 numbers or pages. 6 that | can take that and put that in the FOX

7 A Oh, okay. | thought you wanted meto 7 cylindrical cam that has been modified with the

8 point with fine resolution to the discussion. 8 taper. That's, like, part two.

9 So I'll just give you the paragraphs, then. 9 Q Inparagraph 44, do you mention FOX?
10 Q Please, and then we can go through 10 A I'mdescribing how Ohtaworks, and
11 them. 11 later on when | say now I'm combining them, |
12 A Okay. 12 actually -- well, we can go there, but that's
13 So let me give you the -- after 13 what I'm doing. I'm describing Ohta. These
14 page 51, we would then need to go to page 88 | 14 are the elements. And | believe you asked me
15 for further Nagai discussion. So that'sthe 15 the question earlier using that in the FOX, so
16 coarse resolution of whereit's at. 16 that'swhy | responded when discussing
17  Q Thefirst groupingsyou stated in 17 paragraph 44 how it would be used in FOX's
18 your most recent response was paragraphs42 | 18 device.

19 through 44. 19 But this paragraph here, right

20 Would you please direct your 20 now, I'm just generally talking about Ohta, but
21 attention to paragraphs 42 and 44. 21 | understood your question was how does

22 A Okay. Hold on. 22 paragraph 44 relateto using it in FOX. We
23 Okay. Paragraph 42, Ohta. 23 haveto go to page 51 for that.

24  Q Doyouexplainin paragraphs 42 24  Q Let'sturnyour attention to page 25

25 through 44 that a screw is required for your 25 first.
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Page 158 Page 160

1 A Okay. 1 because they're al in the same field and the
2 Q Doyousuggest using ascrew with FOX | 2 same basic type of mechanism, i.e., adamper.
3 on this page? 3 Q Wouldyou now please turn your

4 A Thisisjust talking about Ohta, so | 4 attention to paragraph 76.

5 haven't talked about how the combination will 5 A Okay. Let meread.

6 occur. | do do that starting around page 51. 6 (The deponent read the

7 Q [I'mjust walking through your prior 7 document.)

8 response and the different portionsyou pointed | 8 A Okay.

9 to, and I'm asking my question again, 9 Q What does paragraph 76 state would be
10 essentialy, so that | can understand your 10 added from Ohtato FOX in your proposed
11 response. 11 combination?

12 A | apologizeif | added in "FOX," 12 A I'mdtating in paragraph 76 that |

13 because | thought one of the questions 13 will take Ohta's tapered surface 44 -- I'm

14 specifically asked about FOX with regardsto | 14 sorry -- on cam surface 56 of FOX's camshaft
15 this paragraph. 15 58, and | state specifically, "for example, a
16 Q Would you please now turn your 16 rotary cam may have an axia taper on part of
17 attention to pages 51 through 83. 17 itssurface.”

18 A Okay. Holdon. 18 Q Inthisparagraph, do you mention a

19 Q Excuseme. Paragraphs 75 through 83 |19 screw or awedge controlled by a screw?
20 on pages 51 through 56 of your declaration, 20 A Theaxia taper I'm talking about,

21 which is Exhibit 1003. 21 that'sthe wedge. But | do not in this
22 A Okay, 75 through 88 paragraphs you 22 paragraph talk about a screw.
23 just said, right? 23 Q Wouldyou please turn your attention
24 Q Yes, Dr. Socum. 24 to paragraph 77.
25 A Okay. Soletme--wouldyoulikeme |25 A Okay.
Page 159 Page 161
1 to read and review them or just turn there and 1 (The deponent read the
2 then you start -- we start from there? 2 document.)
3 Q Wecangooneatatime. Let'sfirst 3 A Okay. | read 77.
4 look at paragraph 75. Would you please review 4 Q Doyoumentionascrewin
5 it. 5 paragraph 777?
6 A Okay. 6 A No. | anjust referring that JP
7 (The deponent read the 7 taks about you need fine adjustment, so --
8 document.) 8 and -- but it doesn't -- I'm not exploring yet
9 Okay. 9 justin 77 how | might even add more fine
10 Q Doesthisparagraph state the 10 adjustment than just the tapered surface.
11 importance of a screw to fine adjustment? 11 Q Wasityour testimony, Dr. Slocum,
12 A No. Thisparagraphisjust stating 12 earlier today that Ohta provides one surface
13 they're both in the same area, and, as| say, 13 having fine adjustment by having alesser
14 they're hydraulic shock absorbers. Nagai 14 dope?
15 further discloses a suspension system, a 15 MS. BHATTACHARYYA: Objection
16 specifically hydraulic damper, and thus FOX, 16 Mischaracterizes prior testimony.
17 JP'279, and Nagai are in the same technical 17 A Thatisnot what | said. | said the
18 field. 18 relative adjustment is different because of the
19 And then | state, "Each of these 19 two surfaces having a different slope.
20 references also teaches adjustment mechanisms 20 The fact that you have a -- even
21 for controlling compression," and I'm saying 21 just one of those surfaces providesfine
22 therefore, thisiswhy you would look at them 22 adjustment capability over having no wedge.
23 all together to see what you want to take from 23 Ohtaisteaching two of them with different
24 each to get -- you would investigate what kind 24 slopes, because Ohta wants to get -- depending

25 of mechanism would you put together fromthese, | 25 on whether you are controlling the compression
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Page 162
1 or rebound valving actions, they may be
2 requiring different levels of adjustment, and
3 you can get that by having the two slopes
4 driven by one screw.
5 Q Ohtausestheterm "fine adjust” --
6 MS. BHATTACHARYYA: Mr. Durbin,
7 canyou stop for asecond? Realtimeis not
8 working, so | want to make sure Madam Court
9 Reporter can look into that.
10 (Discussion off the record.)
11 THE VIDEOGRAPHER: Thetimeis
12 4:11 p.m. We're off the record.
13 (Recess)
14 THE VIDEOGRAPHER: Thetimeis
15 4:15 p.m. We're on the record.
16 BY MR. DURBIN:
17 Q Dr. Slocum, would you please direct
18 your attention to page 6 of Ohta, which we have
19 referred -- or which is also marked
20 Exhibit 1007.
21 A Okay. Herel am, it's page 6.
22 Where?
23  Q Dr. Slocum, do the words "fine
24 adjustment” -- scratch that.
25 Dr. Slocum are the words "fine

Page 164
1 of the two sloped surfaces of the dider?
2 MS. BHATTACHARYYA: Objection
3 Form. Mischaracterizes the record.
4 Mischaracterizes prior testimony.
5 A | don'tunderstand your question,
6 because you took a piece of the sentence. The
7 fine adjustment -- there are two mechanisms
8 that are being adjusted, and they are -- oneis
9 for compression and one is for rebound.
10 They're being adjusted at the sametime. They
11 are both being fine-adjusted.
12 Oneis not donerelative to the
13 other, for example, for adifferential motion
14 of dides. It'sjust you're adjusting one
15 finely to do one thing and at the same time
16 you're adjusting another one to do something
17 finely.
18 The different slopes are because
19 | need different -- and the term is your
20 transmission ratios for the different
21 mechanisms because they're doing different
22 things.
23 Oneis controlling the needle
24 orifice. That'sonly for therebound. That
25 variesthe gap.

Page 163
1 adjustment" featured on this page?
2 A Theyae
3 Q Dr. Slocum, are the words "fine
4 adjustment” used in a sentence on this page?
5 A Theyae
6 Q Dr. Slocum, doesthat sentence that
7 usesthe words "fine adjustment” provide
8 context for the meaning of "fine adjustment"?

9 MS. BHATTACHARYYA: Objection
10 Form.
11 A I'mnotsurel understand your

12 question. The sentence portion is"and fine
13 adjustment amounts can be achieved at the
14 needle portion.”

15 Thisisall in the context of

16 talking about the slope surfaces and how the
17 adjustment is made with the rotation of the
18 motor. That's what drives the screw thread
19 that moves the doped surfaces.

20 So that iswhat | believeisthe
21 context.
22  Q Dr. Slocum, in this sentence, are the

23 fine adjustment amounts due to the fact that
24 the back end of one of the adjustment rodsis

25 made to contact the more gently sloped surface

Page 165
1 And the other is controlling the
2 way they get done the compression damping.
3 There'sastack of spring plates and how hard
4 you push on them affects how the oil flows
5 through. Okay?
6 So they're very -- one does
7 compression and one does rebound. And both of
8 them, you want to have very fine motions of the
9 rods that push on them, but they don't interact
10 inany way other than that.
11 That's why you're -- the way you
12 asked the question makes no senseto me.

13 Q Dr. Slocum, thefull -- Dr. Slocum --
14 okay.
15 Would you please turn your

16 attention to page 2 of Ohta.

17 A Okay. I'mon page 2.

18 Q Dr. Slocum, would you please read the
19 sentence under the heading "Problem the Device
20 Seeksto Solve."

21 (The deponent read the

22 document.)

23 A Youwant meto read it aoud or just
24 read it and now you want me to answer

25 guestions?
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Q Canyou describein your own words
the problem to be solved in Ohta?

A Inashock absorber, the compression

9 side and the rebound side, there are different

10 forcesinvolved. You know, specifically, one
11 isthat the compression side bears the full
12 weight of the rider samming down onit. And
13 on the rebound side, therider'sweight is
14 relieved. Very different levels of force
15 involved.
16 Therefore, the damping
17 mechanisms for the two are going to haveto be
18 at different levels of damping, so they're
19 going to need separate adjustments to get them.
20 That's broadly what they're saying.
21 Q Dr. Slocum, would you please read the
22 "Meansfor Solving the Problem," and only the
23 first paragraph under there that begins with,

Page 166
1 Q Readittoyourself.

2 A Okay.

3 (The deponent read the

4 document.)

5 A Okay.

6

7

8

Page 168
1 controlling the compression valve. Yet| only

2 want to move one motion that will do both of

3 them. That'swhy it usestwo different sloped

4 surfaces.

5 So essentidly, you're driving

6 two camsto do two different functions but with

7 oneinput.

8 Q Dr.Slocum, I'll admit to you that

9 I've read Ohta many times, but | still don't
10 understand why you need to adjust both at once.
11 A Ah. Becausethe-- when you are
12 riding -- you know, mountain biking, the amount
13 of damping on the down isfairly correlated to
14 the type of response you're going to want on
15 therebound. So thisway, you just have one
16 adjustment does two things as opposed to the
17 rider having to make two adjustments that, in
18 the end, will be very similar, so you achieve a
19 more ergonomic shock absorber.
20 Y ou have less knobs to turn,
21 because the fewer knobsto turn to give
22 pleasureto the rider, the happier the rider
23 will beand lesslikely to get confused.

24 "To solvethe problem, claim 1 of the device." |24 Q And the mechanism -- sorry, I'm
25 (The deponent read the 25 jumping on to what you're saying.
Page 167 Page 169
1 document.) Isit true that the mechanisms

2 A Okay. I'vereadit.
3 Q DoesOhtaprovide a means for solving
4 the problem by providing asingle slider having
5 two doped surfaces but differing angles?
6 A Itdoes
7 Q Doesthat -- pardon me.
8 Does that slider and the two
9 differing angled sloped surfacesresult in
10 different amounts of displacement for two
11 separate adjustment rods?
12 A ltdoes. That'swhat thelast
13 sentence in that paragraph tells us.
14 Q Doesone of those surfaces provide
15 finer adjustments?
16 A Theaxia motion of the shallower
17 surface -- excuse me, of the rod contacting the
18 shallower surface will move lessfor agiven
19 axial motion of the surface that drives both of
20 those angled surfaces.
21 But that's not what the
22 mechanismistryingto do. The mechanismis
23 saying that the rebound -- the axial motion for
24 the rebound valve needs to be moved a different
25 amount than for the axial motion of the rod

1
2 for the rebound and the compression side

3 damping are different in nature?

4 A Wadll, thefluid flow, this particular

5 thing, through the orifice or a stack of plates

6 aredifferent.

7 Inthe end, fluid just seesa

8 variance in opening.

9 Q Buthow that variancein openingis
10 different and therefore you might want to
11 adjust one different than the other because the
12 differences in those mechanisms?
13 A Wadl, you see, that'swhat Ohtais
14 doing here. Ohtaissaying | have these
15 different valvings. Oneisaneedle valve and
16 oneisastack of plates. And they're going to
17 have different -- the term would be "fluidic
18 gain” or "fluid resistances.”
19 And they're going to range --
20 and the amount of resistances are going to be
21 related based on, you know, the aggressiveness
22 of my ride, so why don't | go ahead and change
23 both of them at the same time, and I'll account
24 for the fact that the different mechanisms need
25 different levels of motion by having two
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Page 170
1 different cam surfaces, but they're both being

2 driven by one adjustment.
3 Q IthinkI finally understand.
4 Isthe needle or the plates
5 more-- is"sensitive" agood word?
6 A Theplateswill handle higher flow
7 levels at higher pressures, which is what you
8 need for compression.
9 The industry has found that that
10 isamore effective way of handling those
11 sudden high flow levels than just a needle.
12 Now, please don't ask me can |
13 make one better than the other, because, again,
14 we'll get back to this mathematically, | can
15 make just about anything happen. This gets
16 back to what's the practical implementation.
17 And the industry, through experience, and some
18 pretty good analysis, has arrived at this
19 recipe.
20 Q Thelight bulb has gone on. Okay.
21 Thank you.
22 Dr. Slocum, I'd like to now
23 introduce an exhibit that has been previously
24 marked as Exhibit 1006.
A I'mgoing to put Ohta aside now for a

N
a1

Page 172
1 bicycle.

2 Q Dr. Slocum, would you please turn
3 your attention to page 92 of your declaration,
4 which is Exhibit 1003.
5 A Okay. | am now on page 92 of my
6 declaration.
7 Q Doesthis page show an annotated
8 drawing of Yi's Figure 12?
9 A Itdoes.
10 Q Didyou make these annotations,
11 Dr. Slocum?
12 A | didafirst-pass colorization and
13 Arpitacleaned them up because mine were not so
14 pretty.
15 Q | have become a professional colorer
16 myself, and/or some of my associates.
17 Dr. Slocum, what does damping
18 adjusting rod 10 do?
19 A Sothisissimilar to the FOX patent,
20 the SRAM patent. That rod transfers motion of
21 acamshaft to cause displacement of avalve
22 structure to vary the fluid resistance through
23 thevalve structure for -- in this case, we're
24 looking at the compression cycle.
25 Q Doesdamping rod 10 move axialy up

Page 171
moment in my standby pile.

(Exhibit 1006 marked for

identification.)

A Okay, | haveYi, whichis 1006, US
Patent 6,491,146.
BY MR. DURBIN:

Q Aswe havedonein the past, can we
agree to refer to Exhibit 1006 as"Yi"?

A I'mhappy. Some people pronounce it
"E," but "yee," | think is easier for the court

O©CoO~NOOOUTD WN P

10

11 reporter to type Y-I.

12 Q Let'sgo withthe phonetic"Yi."

13 A Thank you.

14 Q WhatisYi?

15 A Yiisadamping adjustable shock

16 absorber for abicycle, isthe patent, and that

17 actually iswhat itis. Sorry, that'sthe
18 patent title, and that's actually what thisis.

19 Q Isthat what isshownin Figure 12 of
20 Yi?
21 A Wadl, Yi hasvarious embodiments, but

22 figure -- and they're al shock absorbers for
23 bicycles.

24 But yes, Figure 12 isan

25 embodiment of Yi for a shock absorber for a

Page 173
1 and down relative to the shock absorber, which

2 would be left or right on the page?

3 A Thatiscorrect.

4 Q Dr. Slocum, what does cam -- what

5 doesthe yellow camshaft 2 do?

6 A Asyourotate lever 201, whichis

7 blue, and that is connected to the camshaft --

8 it'snot labeled but you can see it looks like

9 abolt that passes through the end of the
10 camshaft. Asyou rotate that lever, you rotate
11 the camshaft, and you see there's -- where that
12 camshaft is crosshatched. But then there'sa
13 region whereit's not crosshatched. That's
14 indicating to me that, okay, that's acam
15 surface. And the green damping rod adjustment
16 end isin contact with that cam surface.
17 So asyou rotate the lever, the
18 camshaft rotates, which means the cam rotates
19 or moves with respect to the center line of
20 rotation of the yellow member, and that effects
21 left-to-right motion of the damping adjustment
22 rod 10.
23 Q Anddoesleft-to-right motion of the
24 damping adjustment rod 10 adjust the damping
25 characteristics?
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Page 174
1 A Itdoes.
2 Q Isagivendamping characteristic for
3 Yi'sdamper dependent on the axial positioning
4 of damping adjusting rod 10 along the -- along
5 itsaxisthat moves|eft to right in thisimage
6 on the page?
7 A Correct.
8 Q I know that you -- how do we know
9 that the funnel-looking thing that isn't
10 crosshatched isthe cam surface?
11 I'm not denying it, but how do
12 we know that?
13 A Whenyou take a cross-section, you
14 put hatching through material that is
15 physically cut. Andif material isnot
16 physically cut, you don't put any
17 crosshatching.
18 So that's telling me that in the
19 plain end of the paper below the crosshatching,
20 when | see something that's not crosshatched,
21 it'sasolid surface.
22 Now, if you look at the motor,
23 for example, 302, that's not cut, even though
24 the physical structure around the motor has

Page 176
1 it'scoarse. If you goto Figure 7, for
2 example, hereisthe embodiment of Yi where
3 that camshaft is driven by the motor 32 for
4 changing the damping characteristics for the
5 compression cycle.
6 And becauseit'sa-- and that's
7 agear motor, | can tell, because the -- when
8 you look at that motor, there's two types of
9 cylinders. It amost looks like a spacecraft,
10 one on top of the other, docking. And coming
11 out of the -- and it's not labeled, but
12 protruding is ashaft 34 that is eccentric to
13 the cylinder, the motor 32, and that would tell
14 aPOSITA that that is the output shaft of a
15 gear head.
16 So 32 isthe motor, and then
17 that thing with the taper lines between the
18 motor 32 and then the output shaft 34, a POSITA
19 would know that that is a gearbox.
20 So | have agear reduction
21 there. And then the gears 31 are bevel gears,
22 sothey typically do not have aratio. They're
23 one-to-one, isthe typical bevel gear
24 arrangement.

25 been cut. 25 And when they're like that, it's
Page 175 Page 177
1 So the other convention that is 1 actually specifically called amiter gear.
2 understood in mechanical drawing isthat that 2 So abevel gear may have a

3 would be a surface of revolution, for example.
4 Now, to know the exact shape,
5 you need another image. But itistelling me
6 that that is some surface of revolution. And
7 inthe context of arotational element, such as
8 201 rotating, now you say, aha, | havea
9 rotational element that hasn't been cut on that
10 cylindrical thing that has been cut; that must
11 beacam.
12 Now, the exact shape, | need
13 moreinformation, but it's some sort of cam.
14  Q Yi'slever 201, camshaft 2, and
15 damping adjusting rod 10 is avalve actuating
16 assembly, correct?
17 A Correct, the valve being at the right
18 end of that damping adjustment rod 10.
19 Q DoesYi include an adjuster assembly?
20 A | wouldhavetogointermsof --
21 whenyou look at Yi, let's go back to the
22 patent, because you -- the adjuster assembly
23 hereisthere'sthree positions of the rod 201
24 in this particular embodiment of 12.
25 If yougoto-- soit'sa--

3 ratio. A miter gear just goes around aright
4 angle, and then theratio is one.
5 Okay? So that'stelling -- oh,
6 sorry. That'stelling methat | can usethe
7 motor to effect rotation of the camshaft. And
8 asaPOSITA, you look at that and you say, ha,
9 wow, I'll have nearly -- for @l intensive
10 purposesto the rider -- infinite resolution.
11 Because the resolution of motion
12 of the cam driven by that geared motor will be
13 sofine, therider won't be able to tell the
14 difference between -- in other words, won't be
15 ableto tell the difference between -- if it
16 was a stepper motor, one click of the motor or
17 not, because it would be that fine of an
18 adjustment.
19 The motor would have to turn it
20 alot for therider to feel, aha, my damping's
21 changed.
22 Q DoesYi include an adjuster assembly
23 asclaimed in the '207 patent's claim 1?
24 MS. BHATTACHARYYA: Objection
25 Callsfor alegda conclusion.
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Page 178 Page 180
1 A |Ifljustlook at Figure 12 wherethe think that works better.

1

2 lever 201 rotates, the adjuster assembly, 2 Let's go to page 92.

3 similar to FOX, isgoing to bethecam surface. | 3  Q Of your report?

4 So | -- Yi istalking about -- 4 A Yes, please.

5 for 12, | just have the -- in terms of three 5 Y ou see how that

6 positions. But if | move intermediately, 6 non-crosshatched portion of the camshaft, where

7 depending on the cam shape, I'll beabletoget | 7 | indicated that would be the cam surface,

8 the adjustment. 8 that's about the same dimension up and down on

9 If you want redly fine 9 the page as the diameter -- or the up-and-down
10 adjustment, you need to use the motor. Or as| |10 dimension of the damping adjustment rod 10.
11 talk about in my -- my declaration, | would 11 That's telling me that that's

12 take ascrew to move things axialy, likefrom |12 just asimple cam. There'snot in that
13 Nagai, for example. We'll get to, | guess, the | 13 particular image an axial taper. It'sjust a

14 combinationsin abit. 14 simplerotary cam.

15 Q Inyour -- inyour declaration, do 15 And as we discussed earlier --

16 you state that Yi includes an adjuster 16 and | have my solid model images -- if | add a
17 assembly, inand of itself? 17 tapered surface to asimple rotary cam, | can
18 (The deponent read the 18 greatly increase the fine adjustment ability of
19 document.) 19 that cam. And that'swhat I'm referring to in
20 A Wadl, I'm--inthissection, | am -- 20 my discussion here.

21 | amtaking Yi, but | say you got to do 21 I'm going to add Ohta's taper to

22 something moreto Yi. I'vegot to add JP's 22 Yi's camshaft, and then to moveit axially to

23 tapered wedge, tapered, and then | use Nagai 23 take advantage of the taper, that's why I'm
24 for the screw thread to move that taper on Yi's |24 using Nagai's threaded bolt.

25 cam. 25 It's called Nagai's stopper
Page 179 Page 181
1 So Yi initself, no, | need to 1 bolt, but it pushes on the cam, the axia on
2 add something to it. 2 that rotary cam so | can use the threads on
3 Y ou see my paragraph 119? | say 3 that and manually -- to manually -- manually
4 it would be obviousto a POSITA to combine Yi's 4 turning those threads. | don't need the motor
5 valve actuating assembly -- that's the cam, the 5 of Ohta.
6 rod -- and elements of JP '279's adjuster 6 Q Doyoustateinyour declaration any
7 assembly -- that's the slider with the tapered 7 caculationsfor the relative amounts of tuning
8 surface. That's how I'm going to get the 8 for Yi and for JP 279, which we also call
9 adjuster assembly. You know, that fine 9 Ohta?
10 adjustment. 10 A No. Onceagain, aPOSITA looks at
11 Q DoesOhtaor JP'279 offer afiner 11 these and inherently understands when you add
12 level of tuning than Yi? 12 the screw transmission, you increase the
13 A | believethey do. That'swhy I'm 13 ability -- excuse me, increase the ability of
14 taking Yi and I'm adding in Ohtato it, for 14 the human to achieve finer resolution of that
15 example, to get -- add those tapered surfaces 15 camming surface.
16 to what appearsto bejust asimple cylindrical 16 Q Whereinyour declaration do you
17 typecam of Yi. 17 explain why JP'279, or Ohta, would allow for
18 Q How do you know that Ohta provides a 18 fine-tuning of the damping characteristics
19 finer level of tuning than Yi? 19 beyond what's possible with Yi's construction?
20 A Thisgetsback to our discussion of 20 A Inparagraph 124 -- okay. I'm sorry.
21 when you add a transmission with awedge. 21 It startsin paragraph 123, where | explain,
22 You're much finer than if you don't have that 22 about six lines down -- or starting three lines
23 screw thread transmission. 23 down, "A POSITA would have readily known from
24 And if welook at Yi, for 24 thedisclosures of Yi and Nagai that Nagai's
25 example -- let me use my colorized version. | 25 stopper bolt 141 could have been easily
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Page 182
1 integrated with Yi's camshaft 2" -- and that is
2 because Nagai's stopper bolt is shown pressing
3 on acamshaft-like device -- "and that stopper
4 bolt 141 would have served the dual purpose of
5 (1) axidly displacing Yi's camshaft for
6 fine-tuning the compression damping forces, anc
7 (2) setting the maximum or optimum damping
8 forces."
9 So you can slide the cam to get
10 fine motion or dideit all the way to set it
11 at amaximum point.
12 | go on to state in that same
13 paragraph, "Nagai's stopper bolt" -- sorry.
14 "A POSITA would have been
15 motivated to use Nagai's stopper bolt 141 to
16 axially move camshaft 58 to simplify and
17 combine implementations of the elements of JP
18 '279's ‘adjuster assembly' and Nagai's limiting
19 mechanism into FOX's suspension system to
20 improve compression damping adjustment
21 mechanism of FOX."
22 The simplification is, | just
23 have asimple screw at the end of a--
24 essentialy at the end of a bolt, that the user
25 can move. | don't need the motor and the

Page 184
1 straightforward.
2 MS. BHATTACHARYYA: Would now be
3 agood time to take a break if you're done with
4 thisline of questioning?
5 MR. DURBIN: | am. You also
6 have-- | guess| start looking around or
7 something. Now isagood time.
8 THE DEPONENT: | was thinking
9 the same thing, but we took a half-break, so |
10 waswilling to go longer.
11 THE VIDEOGRAPHER: Thetimeis
12 4:49 p.m. Eastern Time. We're off the record.
13 (Recess)
14 THE VIDEOGRAPHER: Thetimeis
15 4:57 p.m. Eastern Time. We're on the record.
16 BY MR. DURBIN:
17 Q Dr. Slocum, doesY:i disclose acam
18 attached to alever?
19 A Itdoes. That'smy Figure 12 -- or,
20 sorry, Figure 12 that | colorized on page 92 of
21 my declaration.
22  Q IsYi'scamshaft engageable with
23 damping adjusting rod 10?
24 A Yes, that'swhat's shown colorized
25 there. The green rod is contacting the yellow

Page 183

1 gearing and the electronic control for, |

2 think, you know, your average user.

3 Ultimately, | think, as|

4 predicted, I'm saying earlier, | opined | think

5 ultimately it's al going to be computer

6 controlled automatically, but that's going to

7 cost money.

8 And so for all intents and

9 purposes, thisisanice intermediary step.
10 Q Doyou provide any additional
11 explanation asto why JP 279, or Ohta, would
12 alow fine-tuning of the damping
13 characteristics beyond that possible with Yi's
14 construction?
15 A | explaininmy paragraph 125 that a
16 POSITA would understand that this would be
17 desirable because you're increasing the ability
18 of the user to finely adjust damping, and that
19 these are all very well-known simple elements.
20 So it would be -- it would be
21 obviousto aPOSITA that if | do this, | will
22 get the result that | think 1'm going to
23 result.
24 There's no mystery to these

25 mechanical elements. It'svery

Page 185
1 camshaft 2.
2 Q Doesthat engagement between the cam
3 and damping adjusting rod 10 vary the axial
4 position of the damping adjusting rod 10?
5 A Itdoes.
6 Q Doesany angular position of Yi's
7 lever correspond to one position of Yi's
8 damping adjusting rod 10?

9 MS. BHATTACHARYYA: Objection
10 Form.
11 A For what's happening with that, you

12 havetolook in Yi, for example, Figure --
13 let'ssee, whereisit? Let mejust

14 double-check the figure in here, okay?

15 (Pause.)

16 A SoYiisgiving mediscrete positions
17 of the damping rod. If you look on the-- on
18 page -- or column 2, it describes the figures
19 and is showing -- with reference to, for

20 example, Figures -- let me get my figures
21 right.

22 If you look at Figures8 and 9

23 and then 10, Yi istaking about different

24 positions of adamping rod. Yi isnot giving
25 me a shape of the cam surface per se, so |
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Page 186
1 can't comment on anything about the resolution

2 you're getting from that damping rod being
3 moved by rotation of the lever.
4 All | know isthat you have
5 different positionswill correspond to
6 different -- of the lever will correspond to
7 different positions of the damping rod. And
8 that is similar to what you can achieve with
9 FOX, which iswhy | wanted to add the taper
10 from Ohta, and then | have to moveit axialy,
11 somehow, and | want to do all this manually. |
12 don't want to use any electronics, because
13 that's expensive, and don't want that.
14 So that'swhy | use Nagai's
15 thread to axially move Yi's camshaft once |'ve
16 added the taper surfacesto it to get fine
17 resolution.
18 Q I'mnot sureyou answered my
19 question, Dr. Slocum. I'll ask it adifferent
20 way, perhaps.
21 A Okay. | apologize. | tried to.
22  Q Foragivenangular position of Yi's
23 lever, thereisone axial position of Yi's
24 damping adjusting rod 10, correct?

Page 188
1 A Incolumn4, he'sgoing throughin

2 detail about which shaft is moving where to

3 open up which chamber, and | don't want to

4 confuse them, becauseit'salot packed into a

5 few words.

6 Okay. Holdon. | ailmost have

7 it.

8 (The deponent read the

9 document.)
10 A Becausethere'stwo different
11 embodiments, remember, in Yi. Oneis manually
12 controllable and one is motor controllable, and
13 we are using -- we're concerned with the
14 manually controllable. We go to -- back to
15 Figure®.
16
17
18 document.)
19 A Holdonaminute. I've got the wrong
20 figure number. Hold on.

The adjustment rod 34...
(The deponent read the

21 Okay. Solet'sgoto Figure4,
22 please.

23 Q OfYi?

24 A OfYi.

25 MS. BHATTACHARYYA: Objection, 25 So if you look at the position
Page 187 Page 189
1 Form. 1 of thelever 51, right, that is -- from
2 A Correct. It'salinear mechanism. 2 Figure 3, that particular lever, because

3 There's no two states for one position.
4 Q Dr. Slocum, what isshown in
5 Figures 8 through 10 of Yi?
6 A Okay. Soif youlook in Figures 8, 9
7 and 10, there's that lever arm 51, and -- hold
8 on. Let mego to one of the other views,
9 because those are just showing just alittle
10 bit of mechanism.
11 Then now if you go back to --
12 that particular lever arm. Now, if you go back
13 to Figure 3, that's kind of showing -- it says
14 aview from the rear side.
15 Now, hold on, let mego to -- |
16 want to get my numbers --

17 Q Dr.Socum--

18 A | wanttoget my numbersright. Wait
19 asecond.

20 (Pause.)

21 A Becauseone of the rods, you know, is

22 for compression and oneisfor rebound, and |
23 want to make sure | don't mix them up.
24 (The deponent read the

25 document.)

3 there's different leversthat are being
4 shown -- you have -- it controls rod 10. And
5 if you go to paragraph 4, line 18, "The damping
6 adjusting rod 10 is disposed fittingly in the
7 hollow shaft 4 and is movable in the axial
8 direction.”
9 So when you rotate the lever,
10 you can rotate -- or move axialy that rod.
11 But the -- if you look at damp -- or shaft 4,
12 that iswhere we're doing for the downward
13 stroke. And that one, if you continue
14 forward -- let me get the cross-section
15 right --
16 Seg, if you take 10 -- see that
17 shaft? -- and you move it axialy, you will get
18 compression control. If you rotate it, then
19 you get rebound control. That's what that --
20 you seethat little slot in the end of
21 Figure 6? Do you seetheresadotintheend
22 of 10, for example?
23 And then -- so now -- so when
24 you rotate thislever 9 -- I'm sorry, in
25 Figure 9, the lever 51, that is enabling me now
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Page 190
1 to control shaft 10 in terms of rotating it,

2 and that's how I'm going to affect rebound.
3 But axial motion of 10 is how |
4 control compression. That -- in other words,
5 now when we go to lever 201 on Figure 12,
6 that's adifferent lever than the other rebound
7 lever we were talking about, and that's
8 contralling the cam that will move 10 axially.
9 So that's when we talk about a
10 lever, we haveto -- and | wanted to go to get
11 my numbersright.

12 Q Thatclears-- that clearsit up.

13 Dr. Slocum --

14 A Mm-hmm, I'm listening.

15 Q [I'll strikethat question.

16 (Pause.)

17 Q Wouldyou please turn your attention

18 to claim term 1.2 for your second grounds
19 beginning on page 63 of your declaration,
20 Exhibit 1003.

21 A Okay. Hold on.

22 I'm at page 63, or did you say
23 paragraph?

24  Q Page63, please.

25 A Okay. That'swhy | -- oh, | see,

Page 192
1 here, take my device and apply it to, you know,

2 Fred's damper. They're just talking about

3 their own thing.

4 And they are saying, broadly

5 gpeaking, thisis usable al over the place.

6 Most patents usualy will be -- seek to see

7 what's around them and then comment broadly on

8 could it be used in other places that are

9 similar.
10 Q DoesFOX or Ohtasuggest adding a
11 tapered surface to the surface of a cam?
12 MS. BHATTACHARYYA: Objection.
13
14
15
16
17
18
19
20
21
22

Form.

A A cam-- acam inherently can be
tapered. | mean, there'sthe most simple
cam -- rotary cam isjust eccentric circle,
eccentric cylinder.

And then you can have ellipsis,
there's nonlinear shapes. And then cams
routinely will have ataper, so that's an axial
motion is causing motion. That'scalled, in
general, by the way, abarrel cam, or afamily

23 of camscalled barrel cams.
24 Q Isthere--
25 A Barrel cams have features that are

Page 191
1 claimterm 1.2. | am here.

2 Q DoesFOX disclose acam surface

3 having atapered surface?

4 A FOX by itself doesnot. That'swhy |

5 say if you want finer adjustment, I'm going to

6 takethetaper from Ohta. That's JP '279.

7 Q Whyinyour declaration do you add

8 thetapered surface to FOX's cam surface?

9 A | saythataPOSITA may understand --
10 would have readily understood that although
11 FOX's suspension system allows adjustment of
12 compression, the POSITA may want to have even
13 finer adjustment capability.

14 This gets back to when you're

15 doing product design, depends upon what group
16 for which you are designing. So your average
17 person is probably more than happy. You'll
18 offer aversion of the product, for example,

19 for aprofessional rider where they'll want

20 much finer tuning ability.

21 Q DoesOnta, or JP'279, suggest

22 explicitly adding its tapered surface to any

23 other device?

24 A | don'tthink | understand your

25 question. | mean, those patents don't say,

Page 193
1 cylindrical and axial.
2 Q Isatapered cam surface disclosed in
3 FOX?
4 A | donot see atapered camin terms
5 of as| drew as an exemplar.
6 Q Isatapered cam surfacedisclosedin
7 JP'279, or Ohta?
8 A Wadl, the cam, the taper there, that
9 isacam. That wedgeisalso acam.
10 Now, it's not arotary cam, so,
11 again, you haveto -- there's rotary cams.
12 Thereslinear cams. There's hybrids between
13 the two.

14 Q Wouldyou pleasetake alook at
15 page 65 of your report.

16 A Okay.

17 Q Istheeffect of what you've

18 annotated in Figure 5 of FOX arotary cam?
19 A ltis, with atapered surface added

20 toit. Sothat isessentially the -- my sketch
21 PowerPointically toillustrate broadly what |
22 wantto do, and then | -- that'swhy | goin

23 and actualy do real solid models on the

24 subsequent following pages, starting on 66, to
25 show what it would actually look like in three
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Page 194
1 dimensions.
2 Q DoesYi disclosearotary cam with a
3 tapered surface?
4 A No. Yihad-- going back to Yi, if
5 we start on Figure 5, 6 and 7, in the
6 descriptor of that, it's just three positions,
7 and they're using a motor to activate between
8 thethree positions.
9 Thereisno discussion of a
10 taper there. And, as| mentioned earlier, you
11 can -- you can look at it, and you say, wait a
12 second, there's -- there's not the ability
13 to -- to give finer resolution, per se. |
14 mean, it doesn't give me the information for
15 that.
16 It doesn't show ataper, for
17 example, and it doesn't show what the
18 cross-section might be intermediate.
19 So | just am going by the
20 discussionin Yi that it just has three
21 positions, in this case, driven by a motor.
22 If you goto Yi Figure 12, where
23 it hasahandle 201, asfar as| know, it's,
24 again, just asimple cam or just three
25 positions. And if | want to have fine

Page 196
1 with atapered surface, i.e., abarrel cam -- |
2 didn't cite anything in my declaration for
3 that.
4  Q Dr.Slocum, would you please review
5 the solid models provided in your declaration
6 on pages 66 through 68.

7 (The deponent read the
8 document.)
9 A Okay.
10 Q Areany of these solid models or

11 shapes similar thereto disclosed in FOX?

12 A FOX does not show thetaper. FOX
13 shows, if you look on -- just above

14 paragraph 95 -- acylindrical cam, not a

15 conical cam.

16 I'm sorry, ataper on acylinder

17 issometimes called aconical. It doesn't have
18 to be conical in terms of atrue round cone.
19 It can -- al of these things can be

20 dlipsoidal and tapered. And evena

21 cylindrical cam, it can be an ellipsoid also,
22 or nonlinear shape, but extruded axially.

23 That'swhy you would refer to it asa

24 cylindrical type.

25 Q Dr. Slocum, does FOX disclose any of

Page 195
1 resolution, I'm going to have to do something
2 toYi.
3 And again, | only want pure
4 mechanical. There'samotivation to keep
5 things mechanical. | don't want to add
6 money -- the cost of servo drives. Ultimately
7 | think that's where the industry is going, but
8 everything in theteaching so far is keep it
9 simple, but give fine resolution ability for
10 therider, which iswhy I'm bringing in the
11 dliding wedge, but then I'm manual screw
12 thread. That was-- Nagai was my source for
13 moving the dider axially.
14 Q Isthereany evidence providedin
15 your declaration that arotary cam having a
16 tapered surface existed in the prior art?
17 A | mean-- you mean in terms of
18 patents for shock absorbers or you mean prior
19 artintermsof --
20 Again, arotary cam with a
21 tapered surface, that's aversion of -- the
22 broad -- broad characterization iswhat is
23 called aform of abarrel cam. So barrel cams
24 are well known.
25 | can't point to arotary cam

Page 197
1 the conical-shaped cams disclosed on pages 66
2 through 68 of your declaration?
3 A No, FOX by itself does not.
4 Q DoesJP'279, or Ohta, by itself
5 disclose conical cam shapes?
6 A Theydonot.
7 Q Dr.Socum, doesYi by itself
8 disclose conical cam shapes?
9 A No, I didnot find aconical camin
10 Vi.
11 Q Dr. Slocum, does Nagai disclose
12 conical cam shapes?
13 (The deponent read the
14 document.)
15 A No. Naga hasacylindrical cam, and
16 cylindrical including the nautilus-type shape
17 you'll seein Figure 9 of Nagai.
18 Q Dr. Slocum, none of the prior art
19 references that comprise your grounds in your
20 declaration disclose conical cam shapes,
21 correct?

22 MS. BHATTACHARYYA: Objection
23 Form.

24 (Reporter clarification.)

25 MS. BHATTACHARYYA:
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Page 198
1 Mischaracterizes the record.

2 A Canl havethe question again,
3 please?
4 Q Dr.Slocum, none of the prior art
5 references that comprise your grounds in your
6 declaration disclose conical cam shapes,
7 correct?
8 MS. BHATTACHARYYA: Objection.
9 Form. Mischaracterizes the record.
10 A I'mtrying to understand or parse
11 when you say none of the grounds contain --
12 none of the individual references have a, by
13 themselves, a conical cam shape like | have
14 shown when | combined Ohta, for example, with
15 FOX, to produce the cam in 68.
16 That was my -- my obviousness
17 grounds, to get -- FOX by itself gives me fine
18 resolution, but it's limited by the dexterity
19 of therider.
20 If | want to make even -- and
21 for me, that was the grounds for anticipation.
22 Now, if | want even finer
23 control, I'm going to have to do some mechanism
24 toit, add some enhancement to the mechanism.
25 So that iswhy | took the

Page 200
So, in other words, your full

range of -- and easy to manufacture, you would
cut thison alathe, for example, that has
something called live tooling.

So the live tooling would allow
you to -- for example, if you look on page 95,
| could take the -- cut the simple round
cylindrical cam, and then | hold position, and
the milling -- end mill comesin, and | can now
machine aflat taper on that one surface.

So when | rotate to one
orientation and now | move axially back and
forth, | get fine adjustment. Or | cando a
full taper as shown -- and that would be the --
if you will, the implementation of the simple
2-D picture| colored in -- uh-oh, now | got to
findit. Hold on. Wejust had it a minute
ago. Let mefind that.

(Pause.)

A What did | do with that? Wherel|
drew thelittle bluetriangle. I'm afraid I've
mixed up some of my pages here. Remember we
had the -- | did thelittle blue triangle as a
2-D image. We werejust there but | might --
Q Areyoureferring to page 65 of your

O©oOo~NOOOTPA,WNPEP
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Page 199
1 tapered surface from Ohta and put it on the

2 cylindrical surface to create a conical cam,
3 whichis, likel said, aform of abarrel cam.
4 So that'swhat | did in my
5 obviousness combination. It's the combination
6 of references. It'snot found in any single
7 reference.
8 Q Dr.Slocum, would you please turn to
9 paragraph 76 of your report, whichis
10 Exhibit 1003.

11 A Okay.

12 (The deponent read the

13 document.)

14 A I'vereadit.

15 Q Would adding atapered surface onto

16 cam surface 56 increase the costs of making the
17 camitself?

18 A No. All of these surfaces are made

19 on a computer-controlled lathe, for example, or
20 grinding machine, so the shape is virtually

21 irrelevant.

22 Asl statein 76, you can put a

23 taper -- an axial taper on part of the surface,

24 or you can taper it al around to create a

25 cone.

Page 201
1 declaration? | see abluetriangle.

2 A Ah,thereitis. Asl said, |

3 scrambled my pages.

4 The wedge can be 2-D or, more

5 generadly, 3-D. And either one of them, as|

6 was explaining, you could cut on alathe with

7 livetooling, or it's called a punch grinder.

8 Punch grinders can grind any -- virtualy any

9 shape you want, round with aconical -- a
10 conica cam. You could grind acylindrical cam
11 with one surface being flat, and -- it's all
12 computer numerical controlled, so they come offl
13 blazingly fast. It makes no difference to the
14 machine what shape it's cutting.
15 Q Dr. Slocum, does the camshaft in FOX
16 move axially aong its axis of rotation?
17 A Just FOX, no. That isthe-- again,
18 FOX isjust asimple cylindrical cam nominally,
19 and only rotation is how you get the axial
20 adjustment. That's like the embodimentsin
21 Figure 7 of the SRAM patent, the '207 patent.
22 You -- and there, just rotation
23 of the handle causes the camshaft to change the
24 axial position of the rod.
25 Now, '207 isusing athread on
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Page 202
1 that cylinder. FOX isusing an eccentric

2 cylinder, so there'sadightly different
mechanism, but it's the motion -- simple rotary
motion of the handle that is causing that fine
resolution ability of damper control.

Q Dr. Slocum, does the camshaft in Yi
move axially along its axis of rotation?

A Yidoesnot. That'swhy | haveto
add Nagai to Yi if I'm going to put ataper on
Yi and then have that taper cause the rod to
move axially.

Q Dr. Slocum, does Ohta, or JP '279,
13 explicitly teach moving arotary -- scratch
14 that, please. | will restate my question.
15 Dr. Slocum, does Ohta or -- also
16 known as JP '279, explicitly teach moving a
17 camshaft having arotary cam surface along its
18 axial direction along the axis of rotation of
19 the camshaft?

20 MS. BHATTACHARYYA: Objection,
21 Form.
22 A Ohtadoes not teach a conical cam.

23 Ohtateaches ascrew, whichisarotary -- a
24 helical version of acam, but | think that's a
25 different mechanism that you are asking me

Page 204
1 specia -- they're called torquer cams you

2 select for it.
3 | had one of those interesting
4 pickup trucks with big, dumb, stupid tires and
5 areally hot engineinit. So I've always been
6 agearhead.
7 Q Why isthisdocument dated
8 December 1, 2022?
9 A Ithink that'swhen | first started
10 working on this case.
11 So | at that time pulled up --
12 Arpitasaid send meyour CV, so | sentit to
13 her. Aswe went through yesterday, since then,
14 there has been alot more articles on some
15 medical devices and patents on hydrogen
16 generation and things.
17 | don't think there's anything
18 in particular -- | can send the most updated,
19 but with respect to my discussion here, | don't
20 think | need to -- | think thisisfine.
21  Q Haveany of your activities or awards
22 or anything else that isn't included in this
23 but has occurred since the end date listed
24 here, does any of that relate to bicycle
25 suspensions?

Page 203
1 about.
2 Q DoesOhtateach moving a camshaft
3 axially?
4 A Yes awedgeisaform of cam. It's
5 alinear cam.
6 Q DoesOhtateach moving a camshaft
7 having arotary cam axially?
8 A That, it doesnot.
9 Q Dr.Socum, would you please turn
10 your attention to page 34 of your -- excuse me,
11 134 of your declaration.
12 A 134. Sothat would bemy CV, |
13 think, CV.
14 134 is my school of engineering
15 faculty personnel record, or CV, curriculum
16 vitae.
17 Q Over what time period does this
18 personnel record reflect your experience and
19 accolades?
20 A Wdl,it's--it's-- my first degree
21 from MIT, my bachelor's degree, wasin June of
22 1982.
23 Inthemid '70s -- | don't
24 remember exactly when -- | was quite involved
25 with hot rods, including some very particular

Page 205
1 A No, I think the energy absorption
2 stuff, you know, that we were talking about,
3 the damper systems, those -- those publications
4 areall up to date at 2022. That was only, you
5 know, amost two years ago.
6 So in the past two years, | have
7 not any new damper-type publicationsto add to
8 this.
9 Q What about for vehicle suspensions?
10 A No. Everything was before 2022.
11 We're currently working on, | think as|
12 mentioned yesterday, offshore damper structures
13 that will use the stuff that I've published on,
14 but | don't talk about those until they're
15 actually built and we have data.
16 So that's awork in progress,
17 but it wouldn't appear on my r sum yet.
18 Q Arethe offshore damper structures
19 vehicles?
20 A Asl wasexplaining yesterday, you
21 have cylindrical members, one dides inside the
22 other, and you tune the mass, the stiffness and
23 the damping.
24 These are hydraulic systems, to
25 extract energy from the motion. And that ail,
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Page 206 Page 208

1 instead of sending it through an orificeto 1 energy extraction and damping of structures and
2 dissipate as heat, you send it through a motor 2 servomechanisms.

3 to spin to generate electricity, for example. 3 My application of this, again,

4 Or the orifice that you do send 4 because the math doesn't care what the

5 it through, you would use it to pump seawater 5 application is, so it ranges from machine

6 that pushesit through a membrane to 6 tools -- those are machines that make things --

7 desalinate, for example. 7 to products.

8 But, again, it'samass, a 8 So products range from portions

9 spring and adamper. There are cylindrical 9 of automobiles, enginesin particular. Medical

10 systems. You haveto -- the math isthe same. | 10 instruments, quite alot of medical
11 The math couldn't tell what the differenceis. 11 instruments. And then afair amount of
12 Q Areyou sdling thesethingsin Saudi 12 drilling equipment for the il and gas

13 Arabia? 13 industry.

14 A |can't--1amnot at liberty to say 14 And directional drills, aswe

15 where | am working on these things. 15 talked about yesterday in particular, is one of
16 Q Itiswell known, though, however, 16 my specidties, and then there's afair amount
17 that the Saudi -- that Saudi Arabiaproducesa |17 of tools associated with what you do after you
18 ton of desalinated water, correct? 18 drill along hole. Those would be called frack
19 A Right. But not by these mechanisms. 19 tools.

20 They are using in general what's 20 Q Whatisyour leve of skill inthis

21 called flash, so they use vacuum-based systems | 21 field of interest?
22 ingeneral. Themembrane-- youreally don't |22 A Youknow, | design -- you can tell by

23 want to get me started talking about this, 23 my r sum, alot of my mechanisms are patented,
24 because | redly will dive deep into this, and 24 soyou can say my level of skill ison the
25 it will be hours from now. 25 upper end of things.

Page 207 Page 209

Q Dr. Slocum, what islisted at Item 5
on page 134 of your declaration?

A It'sthe principal field of interest, better than | am.
which is precision engineering. Q Areyouasuper POSITA inyour area

1 1 As aprofessor, my primary skill
2 2
3 3
4 4
5 Q What doesthat mean, Dr. Slocum? 5 of expertise?
6 6
7 7
8 8
9 9

isto teach the next generation to hopefully be

A So"precision” means "repeatable." MS. BHATTACHARYYA: Objection.
And so repeatable engineering in that respect A No, no, no.
isyou tell mewhat you want. | will designa MS. BHATTACHARYYA: Cdlisfora
mechanism that will keep doing it, and it won't legal conclusion.

10 wear out. It will -- it will not only do it 10 A No. A POSITA isaperson of ordinary
11 once, it can do it -- and you haveto tell me 11 skill intheart. So, remember, | teach

12 how many timesyou'll do it and I'll make sure 12 students from freshmen all the way to doctoral
13 it lastsfor that. 13 students, and | can't take a class of freshmen

14 So | design some systems that 14 or sophomores and launch right into nonlinear

15 work for, you know, hundreds of millions if 15 mechanisms. I'll losethem all.

16 not -- and some even go beyond that, quote, 16 So my forte of teaching isto

17 infinitelife. 17 put myself at the ability with those with whom
18 And then my focus within there 18 | work, okay?

19 rangesfrom -- well, everything is a dynamic 19 So | also work with oilfield

20 systemin that regards, but principally, 20 workers who some of them don't have even ahigh
21 mechanical mechanisms, screws, cams, bearings, 21 school diploma, right? And my jobis-- |

22 structures, flexural mechanisms, those are 22 learn alot from them, because they have alot

23 mechanisms that use the bending of materials as 23 of experience, and they'll describe what the

24 the bearing or the spring. 24 issues are, and then | need to communicate and
25 And quitealot of my work ison 25 understand and then be able to also communicate
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Page 210
1 to them what I'm thinking about and get

2 their -- get their feedback as areal person
3 who will use my stuff. Am | going to design
4 something they're going to look at, screw up
5 their eyeballs and say thisis nuts and not
6 ever useit, because that doesn't do anybody
7 any good.
8 Q Dr.Socum,whatislistedinltem6
9 on page 134 of your declaration, Exhibit 10037
10 A Wadll, these are some of my colleagues
11 who also work in the same field.
12 In other words, these four
13 peoplein particular aso are very good at
14 precision engineering, you know, mechanical
15 systems, mechanisms.

16 Q Alsolisted here are ranks, correct?
17 A Correct.

18 Q What isthe significance of rank?
19 A Thereare-- you have assistant

20 professor, associate professor, and those are

21 without tenure. And then associate professor
22 with tenure, and then you have a professor or

23 full professor, who are also tenured.

24 And the greater your rank, the

25 more committees you get to be on. We'reavery

Page 212
1 engineer, and he wasin charge of mechanical

2 design.
3 Hisfamily -- heleft money. He
4 says| want to provide money for a professor
5 who teaches mechanical design. And when you're
6 achaired professor, what you basically get is
7 extraplay money, you know, discretionary money
8 to buy equipment. It lets me do design work
9 without having to spend ayear or more, you
10 know, writing proposals and going through
11 review committeesto get the fundsto doit.
12 Soif | havewhat | think isan
13 exciting idea, | can rush off, hire a student,
14 buy some equipment, and we can test the idea
15 very quickly.
16 Q Whoisaboveyou intheorg chart at
17 the university?
18 A | mean, nooneisrealy above
19 each -- anybody else. When you say -- no one
20 has power over mein terms of, " Slocum, you
21 will go do this."
22 When you become tenured, you
23 know, unless you do something extraordinarily
24 stupid, you know, | -- the purpose of tenureis
25 that | write memos to the president, and will

Page 211
1 flat organization, so a brand-new assistant

2 professor istreated the same for all intents
3 and purposes as the older guys.
4 But the new ones are given alot
5 more latitude in terms of not having to do as
6 much service, because we want them to make sure
7 they establish themselves.
8 Every time you get a promotion,
9 you get alittle more pay. But in terms of,
10 you know, space or anything else, it's-- it's
11 avery flat organization.
12 Q Turning to the next page, page 135,
13 doesItem No. 9 list your rank?
14 A Correct. | am now -- and you can see
15 the dates associated with it. | am -- | became
16 afull professor in 1998. The question mark is
17 | have no clue when | decideto retire. It
18 could be next week or ten years from now. | --
19 | teach because | love to teach.

20 Q Areyoualsoachaired professor?
21 A Correct. Sothat's-- whenyou'rea

22 professor, then you -- another version is not
23 officially called "rank," but | have an endowed
24 chair. It'sthe Walter and Hazel May

25 Professorship. Walter May was a Cummins

Page 213
1 tell the president | think what they're doing

2 isextraordinarily stupid, and they can't fire
3 mefor that.
4 But | think if one of you -- if
5 you're not apartner in alaw firm, for
6 example, and you're an associate and you write
7 amemo to the partners telling them what
8 they're doing is stupid, you may not be there
9 for very long, right? So that'sasimilarity
10 of tenure.
11 Y ou know, above me, my
12 department head. My department head could
13 assign me to more committees or not give me a
14 raise, but, you know, big deal.
15 Q Dr. Slocum, would you please turn
16 your attention to page 36 -- 136 of your
17 declaration.

18 A Okay.

19 Q Whatislistedin Section 12 on this
20 page?

21 A Sotheseare particular awards for

22 devices and service over the years.

23 Q Doany of these awardsrelateto
24 hicycle suspensions?

25 A Wadll, they do with regards to cams
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Page 214 Page 216
1 and dampers, energy extraction, but there's 1 award. Sothisis-- that was my student,
2 nothing specifically an award for bicycle 2 Jocie Kluger, Professor Sapsisisa-- wasa--
3 design. 3 wasajunior professor then. He's now a senior
4  Q Doany of these awards relate to 4 person.
5 vehicle suspensions? 5 Thisis where we're doing the
6 A Again, | work on dampersand 6 offshore wind-wave energy power system. These
7 mechanisms and cams that may be used, but none 7 arethese oscillating, as | described
8 of these specifically are for avehicle 8 earlier -- everything is -- when you say
9 suspension, per se. 9 "damper," that means a machine to extract
10 Q Canyougiveafew examplesof ones 10 energy. And then what you do with it, you can
11 which you think are relevant to vehicle 11 just dissipateit as heat, or you can turn that
12 suspensions? 12 energy into auseful form.
13 A Sure. With respect to cams and 13 So, again, the
14 hydraulic systems, if you look, starting number 14 mass-spring-damper equation -- mathematicsis
15 one, Item 6, this robotic micromanipulator, and 15 the same across.
16 then there was a patent. 16 Here, | am actually looking at
17 And then later on, if we go 17 aso, again, fluids, and tubes are nice,
18 through patents, you can see -- | can point out 18 because tubes are simple, low-cost, we know how
19 whichthat is. It'safive-axis miniature 19 to seal them and work them, okay? So that'sin
20 robot, all using hydraulic systems, where 20 particular what that best paper award was. Our
21 specifically the end of the piston pusheson a 21 peersthought, wow, that was really nifty the
22 ball which then pushes on a cam surface to give 22 way it was--
23 methemotion | want. 23 (Reporter clarification.)
24 And that, again, relates to, 24 The mathematics may be
25 very importantly, the way that things are 25 complicated, but we actually showed how you
Page 215 Page 217
1 shaped, such that motion of that piston gives 1 could use it to create real mechanisms.
2 me the resolution or fineness of control of 2 Item 42, | wasin 2007 elected
3 what the robot is supposed to do, okay? 3 asamember of the National Academy of
4 Then the -- the hydrostatic 4 Engineering. My citation is specificaly for
5 systems, these spindles, you've got to be very 5 my ability to design and -- not only design but
6 careful on how you control the flow of the 6 to teach people how to do and design
7 fluid, whether it's oil or water, to them to 7 mechanisms.
8 give you the mechanical support and motion. 8 So mechanisms may seem old, but
9 Y ou aso have to control how the 9 they're still quite new in terms of the
10 fluid not only enters but exits, and that's 10 never-ending stream of things to do with them.
11 what controls the damping. 11 And included in those mechanisms
12 So thisis how do you control 12 are, again, the dampers and the energy
13 passages through which fluid goesto giveyou | 13 extraction systems.
14 the intended dynamic response you want, okay?| 14 And all of -- quite alot of
15 Then if you go down to number 15 these -- and wel'll go through the patents
16 38, thisiswherethe energy -- because | work | 16 later, then well get into the cams.
17 alot in renewable energy systems, and 17 Q Solwantto--1'mgoing to ask
18 specifically, I'm starting to do -- later on in 18 these --
19 time, I'm realizing, wow, we really need to get | 19 Weéll, Dr. Slocum, would you
20 some of the renewable energy systems going, so| 20 please take alook at Section 14 on page 137 of
21 | start focusing on that. 21 your declaration.
22 My work in energy systems, 22 A Okay.
23 that'swhere the Thar Energy Award comesfrom.23  Q What is disclosed in this section?
24 Thar isthe name of a company. 24 A Sothese are my patents as of --
25 Item 40, you see this best paper 25 since December 2022, there are about a dozen
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Page 218
1 more, but those are related generally to
2 hydrogen production. | think there's a medical
3 device or two, but that really doesn't affect
4 what we're talking about today.
5 Q Doany of these patents directly
6 relate to bicycle suspensions?
7 A They'renot bicycles, but we have cam
8 surfaces. And, for example, we look at
9 Item 13, "System to convert rotary motion to
10 linear motion." I've done quite alot of work
11 with screws, and screw is a tapered wedge.
12 And then, for example -- and
13 there's a bunch of those.
14 Item 4, the micromanipulator
15 system, again, that was the hydraulic pistons
16 where| haveto control things. | haveto
17 design the system with the rotating -- the cam
18 surfacethat's at the end of the piston to give
19 methe fidelity of motion of the robot.
20 Then, you know, there's quite a
21 number of them with -- again, I'm using fluids.
22 | have pistonsin the fluid -- in the systems
23 for controlling motion. We will come down
24 to -- and we talked about alot of these
25 yesterday, so I'm going to be brief, because |

Page 220
1 about today, that you -- you'd like to let us
2 know about that are relevant to --

3 MS. BHATTACHARYYA: Objection
4 Form.

5 Q --vehiclesystems.

6 A Thedamping systemsfor energy

7 generation, there's often talk in vehicle
8 suspensions, why are we dissipating the energy
9 of the vehicle bouncing up and down as heat in
10 ashock absorber? Why are we not harnessing
11 that and generating some electricity?
12 The mechanisms -- some of the
13 very specific mechanismsfor -- applying in the
14 large offshore systems, again, the math allows
15 you to shrink it, and we've looked at why don't
16 we usethisinavehicle -- well, particularly
17 not an everyday car but a heavier suspension,
18 like for atruck.
19 Every time we look at that and
20 research that, we come to the conclusion that
21 the cost-benefit analysisis not worthit,
22 because the amount of energy you're going to
23 harvest isinsignificant compared to the amount
24 of mechanism weight you would have to add and
25 the cost of that mechanism.

Page 219
1 think | got -- too many good memories were
2 brought back, so maybe we can incorporate
3 yesterday's discussion where | referred to the
4 hydraulic systems.
5 When we come down in particular
6 to-- ah. | lostit.
7 Q Dr.Socum, may | havethe
8 opportunity to maybe withdraw my question and
9 ask amore artfully worded one?
10 A Okay. | wasgoing to refer to the
11 ball piston, because that has avery, very
12 specific cam shape that really makesit not
13 wear out. But okay, go for it.
14 Q Doany of these patents explicitly
15 describe a bicycle suspension?
16 A No, I donot explicitly say heresa
17 bicycle with this new thingy in the bicycle.
18 Q Do any of these patents explicitly
19 describe a vehicle suspension?
20 A Samething. | do not explicitly say
21 hereisavehicle and hereis asuspension.
22 Q Do any of these patentsrelate to
23 vehicle suspensions but aren't ones that we
24 discussed in the previous sections, something
25 that isnew here, that you haven't told us

Page 221
1 Sounds like agreat idea, but
2 when you do the detailed engineering, you can't
3 justify the cost.
4 It happens to be very different
5 when you're offshore with realy giant, you
6 know, waves and things.
7 Q Dr. Slocum, would you please turn
8 your attention to page 171 -- right? Excuse
9 me, no.
10 Dr. Slocum, would you please
11 turn your attention to page 144 of your
12 declaration.

13 A Okay.
14 Q Whatisdisclosedin Iltem 16?7
15 A Sothisisin particular what | would

16 call magjor new products, processes, or systems.
17 So there's anumber of machines. For example,
18 thefirst one, every semiconductor made is made
19 using -- is held in these pods that | was the

20 father of the standard for how the pods are

21 positioned, using what's called a kinematic

22 coupling, some very specialy shaped surfaces
23 that arereally cheap to make.

24 So that's -- that's very

25 important. That's still used everywhere in the
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Page 222
1 world today.

2 Q Dr. Slocum, are any of these major
3 new products, process, designs or systems
4 explicitly describing bicycle suspensions?

A They arenot.

Q Dr. Slocum, are any of these new
products, processes, designs or systems
explicitly disclosing vehicle suspensions?

A Not explicitly vehicle suspensions.

10 Q Dr. Slocum, would you please turn
11 your attention to Section 19 on page 147 of
12 your declaration, Exhibit 1003.

13 A Okay.

14 Q Broadly speaking, what islisted in
15 Section 19?

16 A Theseare peer-reviewed journal

17 articlesthat I'm an author on. You know, | --
18 there'salot of them because | actually do a
19 lot of work. | don't allow myself to be just
20 an author named on something because someone
21 walked into my office. | actually work on al
22 this stuff.

23 Q Dr.Slocum, in Section 19, are any of
24 these papers explicitly disclosing a bicycle
25 suspension?

5
6
7
8
9

Page 224
1 Thetimeis6:06 p.m. We're off the record.

2 (Recess))

3 THE VIDEOGRAPHER: Thetimeis

4 6:15 p.m. Eastern Time. We're on the record.

5 BY MR. DURBIN:

6 Q Thankyou, Dr. Slocum. | have no

7 further questions at thistime.

8 A Okay.

9 MS. BHATTACHARYYA: | haveafew
10 redirect questions for Dr. Slocum.

11
12
13
14
15
16
17
18
19
2 20
21
22
23
24
25

EXAMINATION
BY MS. BHATTACHARYYA:

Q Dr. Slocum, does the rotary cam
mechanism of the FOX patent provide two
positions of compression damping, open and
lockout?

MR. DURBIN: Objection.
Leading.

A Okay. Soif you recall the questions
| was asked earlier about, on page 66, the
top-left drawing is the most basic version of
my understanding of the cam in FOX. Simple
eccentric cylinders.

| don't have enough information

Page 223
1 A No. Aswediscussed earlier, the

2 hydraulic flow, pistons, cams, the mathematics

3 of those are the same for the devices I'm

4 working on asfor the bicycles.

5 But | have not specifically

6 published on here is a new hicycle system

7 design.

8 Q Dr. Slocum, are there any of these

9 paperslisted in Section 19 that are explicitly
10 directed to a vehicle suspension?
11 A No. It'sthe samething aswe
12 discussed earlier. We've looked at applying
13 the energy, harvesting systems, and it's --
14 it's not economically worth it, so it's not
15 worth even doing a paper on it.
16 WEe'l talk about it in seminars
17 and things, but you can't point to where it
18 could be economically viable.
19 MR. DURBIN: Everyone, I'd like
20 to take a short break. | think I'm at the end
21 of my questions. | just want to go over and
22 make surethat's true.
23 Can we take a ten-minute break
24 and it will probably be me resting?

Page 225
1 to know if they've done amore, if you will,

2 tunable version, which would be an ellipsoidal
3 cam, so I'm just assuming it's the most basic
4 cylindrical cam.
5 And then earlier | was asked
6 about thisissue of cam radius or diameter, and
7 | gave the basic equation of the sensitivity of
8 thiscam. But in the bottom dead center and
9 top dead center positions, those are
10 essentially lockout or full open, because small
11 rotary motions of the lever essentially give
12 you amost no axial motion of the rod.
13 It's the in between where you
14 get the most motion of the rod given amotion
15 of the cam or the lever.
16 And if you think about itina
17 car, acrankshaft in a car, the top dead center
18 and the bottom dead center position of the
19 crankshaft, at the very top, small rotations of
20 the crankshaft produce very little vertical
21 motions of the piston, and at the bottom dead
22 center, small rotations of the crankshaft give
23 very little vertical motion of the piston. But
24 midway in between, motions of the -- rotary

25 THE VIDEOGRAPHER: All right.

25 motion of the crankshaft causes quite alot of
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Page 226
1 motion of the piston.

2 So that's my -- that's an

3 example| usein class, for example, to

4 teach -- to help people with a physical

5 understanding of .

6 So the top dead center and

7 bottom dead center are essentially lockout or

8 full motion, are the two extreme positions,

9 where| get, for al intents and purposes, to
10 the user no adjustability.
11 And then in between is where you
12 start having the -- the tunable motion
13 associated with lever position to rod position
14 and hence amount of damping.
15 Q Sowhenthe--inthe FOX patent,
16 when you -- if you -- if the cam isin an open
17 position, can you then finely adjust that open
18 position alittle bit using the lever?

19 MR. DURBIN: Objection.
20 Leading.
21 A Okay. Soaway tothink about

22 this-- let me go back to the crankshaft
23 example, because | think it'seasier to

Page 228
1 the 18 positions that the human will be able to

2 effectively control.
3 Eighteen -- so that you have
4 3 millimeters divided by 18 to give you the
5 resolution of motion of that damper. That's
6 the -- that's the fineness of control that
7 FOX'ssystem can do. It'sfor -- | think most
8 applications, it's more than good enough, you
9 know, for an average rider, such as myself.
10 | think a competitive rider is
11 probably going to want more. They're that
12 sensitive.
13 But for quite afew riders, that
14 will be more than good enough.
15 Q Woulditbefair to say that although
16 the FOX system provides fine-tuning of the open
17 position of compression damping, a POSITA would
18 have been motivated to add the tapered wedge of
19 the Ohta, also known as the JP '279 reference,
20 to FOX'srotary cam to further improve the
21 fine-tuning of compression damping?
22 MR. DURBIN: Objection.
23 Leading. Foundation. Form.

24 visualize and more people have a physical 24 A Okay. Asl statein my report, |
25 understanding. 25 believethat FOX -- because just even with a
Page 227 Page 229
1 Between the top dead center and 1 simplecylindrical cam, like | show on page 66,
2 the bottom dead center positionsisthe total 2 meetsal of claim 1 limitations.
3 range of motion the cam controls, okay? So 3 Later on, | say, look, assuming
4 that would be analogous to the total range of 4 that that's not good enough, well, a POSITA
5 motion of the control rod. 5 would be looking at other art and bicycle
6 That motion in a shock absorber 6 dampers and would see, as | point out, for
7 corresponds to 180-degree motions of the lever, | 7 example, the -- in JP, the use of awedge -- so
8 okay? 8 JPis Ohta, excuse me -- this ramp, this wedge
9 So if we say that the axial 9 shape.
10 motion of the rod from lockout to full open 10 And aPOSITA would understand,
11 is-- I'mjust going to pick 4 millimeters or 11 aha, | should make a barrel cam or atapered
12 3 millimeters. | forgot exactly what in these 12 cam or aconical cam, so --
13 systemsaretypical, but it'sin that order of. 13 And there's awhole bunch of
14 It'snot awholelot of motion you need. Let's |14 different forms of that. Barrel camsor
15 call it 3 millimeters, okay? 15 conical cams. You can look up conical cam or
16 Over a 180-degree motion of the 16 barrel cam online, on Y ouTube, there's huge

17 lever, I'm going to move the rod between 0 and
18 3 millimeters. A human, you know, with gloves
19 on, you know, the bicycle, you can rely on them
20 to give you about 10 degrees of motion

21 resolution reliably.

22 So over 180 degrees, that is 18,

23 nominally, positions you will be able to

24 control, or your resolution of motion will be

25 3 millimeters, total axial travel divided by

17 numbers of them, and thisis this cam program |
18 mentioned earlier, Camnetics. You can

19 basicaly type in what you want to have happen
20 based on what motions you want, and it will

21 synthesize the cam.

22 Cam has been around for hundreds
23 of years, literally. Before we ever had

24 dectronic control, all complex motions were
25 done with cams.
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Page 230
1 And indeed, most bicycle parts,

2 those teeny little parts you look at on your
3 bike, like how do they make these things,
4 they're made on what are called Swiss screw
5 machines, and all Swiss screw machines, which
6 for over ahundred years were all cam-driven,
7 no dectronics, and the cams often were
8 combinations of rotary, linear, cylindrical,
9 tapered surfaces. And I've helped design a
10 bunch of these.
11 There's acompany, Len
12 Industries, in Michigan that makes vast numbers
13 of small parts. | did alot of cam design and
14 helped them convert from old-style camsto
15 servomechanisms, so | kind of put myself out of

Page 232

1 It's-- the world of camsis

2 huge and well known. It's not some esoteric
3 thing.

4 Excuse me, it'swell known to a

5 POSITA or someone who actually designs
6 mechanisms. It doesn't take PhDs and patents
7 and publications, because it's a 200-year-old
8 art. It'sjust what people do who design this
9 stuff.
10 Q Thispriority date of the '207 patent
11 isNovember 4, 2004. | can represent that to
12 you, Dr. Slocum.
13 Were rotary cams with tapered
14 surfaces, whether you call them barrel cams or
15 conical cams, known before November 20047

16 businessthere, right? 16 MR. DURBIN: Objection.

17 Anyway, it'savery old art. | 17 Leading. Beyond the scope of cross. Beyond

18 don't publish onit. There's nothing to 18 the scope of his declaration.

19 publish. It'sall been done before. | teach 19 A Aml supposed to answer?

20 it. Inmy textbook | talk about cams. Soit's 20 Q Yes

21 just well known. 21 A Okay.

22 A POSITA would look at the taper 22 For example, what | drew on

23 of Ohta, thisbasic cylindrical of FOX and say |23 page 66, that conical cam, | didn't haveto

24 when you add ataper to something, you add 24 invent that. | just said, well, gee, you know,

25 ability to fine-control it. It -- taper'sa 25 I'm just going to draw something that is well

Page 231 Page 233

1 wedge. So I'm going to go ahead and takethis | 1 known. That'sa conical cam, and it combines
2 simple cylinder and | want to increase the 2 rotary motion with axial motion to get
3 resolution over this -- some range of motion, 3 different types of axial motion of arod, and
4 taper it. And that's -- that's the starting 4 that's shown on the images on page 67 and 68.
5 point. 5 | think it took me all of
6 Q Youmentioned that rotary camswith 6 secondsto recall in my head pictures of things
7 tapered surfaces are commonly known as barrel | 7 I've seen like this before, and then, | don't
8 cams, right? Did | get that right? 8 know, to make the pretty pictures and other --
9 A Wadl,it'sasubset of barrel cams. 9 maybe an hour at most.

10 What the term "barrel cam™ meansis|'m 10 These are real surfaces.

11 combining rotary maotion with linear motionto | 11 They're not highfalutin things. It's very easy

12 get some interesting output motion, right? 12 to generate these things.

13 And | can -- cams are often 13 As| said, there are many

14 reversible, where now I'm going to provide some
15 input motion to get some interesting linear

16 rotary motion.

17 But, yes, in general, when you

18 usetheterm "barrel cam,” the -- it means|I'm
19 getting -- I'm having not only rotary, but

20 linear. And linear oftenin aplane, not just

21 up and down but back and forth. So that's the
22 genericterm.

23 Y ou can search "barrel cams,”

24 you can search "conical cams," and often you'll
25 come up with a"conical barrel cam."

214
15
16

programs online to assist those who are not as
good at the math to actually graphically get
what they want.

17 And thisis-- | teach this.

18 Thisisin my textbook and my design notes.
19 If you search "Fundamentals of

20 Design," | have awhole bunch of Y ouTube

21
22
23
24
25

lectures online. | run the gamut of design
there. Asaprofessor, that's part of my job,
right, isto teach and to pass on.

Q Dr. Slocum, | don't think you
answered my question.
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Page 234 Page 236

1 | -- my question was, how long 1 of adifferent taper drivestherod for the

2 have rotary cams with tapered surfaces, 2 compression control of the damper.

3 example, barrel cams, conical cams, beenknown 3  Q And both of those tapered surfaces
4 inthe mechanical art? 4 individually provide fine-tuning of either
5 MR. DURBIN: Same objections as 5 compression damping or rebound damping,
6 tothe prior question. 6 correct?

7 A |thoughtl did. Atleast ahundred 7 MR. DURBIN: Objection.

8 years. Probably 200 years or more. Because 8 Leading. Mischaracterizes the record.

9 before we had electronics, we had cams, and we| 9 Mischaracterizes his previous testimony.

10 still have cams. 10 A Whenyou move that wedge, that

11 Soit'san ancient art. I'm 11 surface that has the two wedges, the two rods,

12 surewe could go -- well, Leonardo DaVinci 12 one for compression damping control and one for
13 shows camsin his -- way back. 13 rebound damping control, are moved axially,

14 Y eah, | think some of the 14 different amounts.

15 most -- more interesting work in cams goes backl 15 But what you're doing is you're

16 to the watchmakers. That really was a-- and 16 taking rotary motion input to drive a screw
17 there's abook, The Longitude, about aperson | 17 that gives me very fine motion control back and

18 whose nameisHarrison. Andif you goto 18 forth of those wedge surfaces to give me even
19 Greenwich at the museum there, you'll see 19 finer motion control up and down of those two
20 Harrison's clocks. And the cams, many of them | 20 rods.

21 three-dimensional, that this person dreamt up, |21 But the rods are not

22 manufactured without any mathematical ability, | 22 functionally the samein terms of one controls
23 just looking in his head, is phenomenal. Very | 23 the damping in the compression; one controls
24 brilliant people throughout history who did 24 the damping in the rebound.

25 cams. 25 What Ohtaisinventingisa
Page 235 Page 237
1 Q Andwouldaperson skilled inthe art 1 mechanism by which one motion input can control
2 in November 2004 have known how to axially move | 2 two independent damper outputs. But Ohta does
3 arotary cam with atapered surface? 3 it with very fine resolution by the use of a
4 MR. DURBIN: Objection. 4 screw thread driving the position of awedge.
5 Leading. 5 Q Waouldyou say that one of the sloped
6 A Yes Thisis--thisisMechanical 6 surfaces on Ohta's wedge is for fine-tuning
7 Engineering 101. Y ou know, your sophomore 7 compression damping and another sloped surface
8 introduction to mechanical design. You would 8 on Ohta'swedge s for fine-tuning rebound
9 know you could use a screw to cause axial 9 damping?
10 motion. You know that a cam causes motion of 10 MR. DURBIN: Same objections as
11 some structure that's touching the cam to do 11 to the last question.
12 some other motion. It'sjust simple, you know, 12 A A, thatiscorrect. That'swhat | --
13 if you will -- I'm trying to search for the 13 | said, | believe.
14 word, but it's almost like kids playing with 14 Q DoestheYi referenceteach
15 Legos. It'sjust one of the most basic 15 fine-tuning of compression damping within any
16 mechanica arts. 16 of itsthree positions. The low-velocity,
17 JP'279, which isaso known as 17 medium-velocity and high-velocity positions,
18 Ohta, teaches a screw transmission mechanism 18 using the handle 201?
19 for axially moving its tapered wedge, right? 19 MR. DURBIN: Objection.
20 MR. DURBIN: Objection. 20 Leading. Foundation.
21 Leading. 21 A No. Asl explained in my earlier
22 A Thereisthe-- the structure that's 22 deposition -- or, sorry, testimony, when you
23 moved by the screw thread, and that structure 23 just have three positions, as Yi describes, you
24 hastwo tapered surfaces. One of the tapered 24 have only three choices. That may be fine for
25 surfaces drives arod for the rebound, and one 25 someriders, but other riders will want more
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Page 238
1 thanjust three options for controlling

2 damping. That iswhy | added then ataper to
3 it, like, for example, the taper of Ohta, and
then | have to control that taper. That's why
| needed to bring in Nagai. Nagai has that
manually movable screw thread.

| could have just used the
motor-operated screw thread from Ohta, but |
want to have a mechanical system without any
electronics. That'sreally what I'm basing my
fine resolution control of damping. Need to do
it just with mechanism.

Q Earlier when Mr. Durbin was
guestioning you, you went over your CV, and you
talked about alot of work you have done
related to cam and damper mechanisms that do
not explicitly relate to bicycles or vehicle
suspension systems.

© 00 ~NO O b

10
11
12
13
14
15
16
17
18

19 Do you recall that?
20 A ldo.
21  Q Butwouldthose cam and damper

22 mechanisms or similar technologies be

23 applicable to abicycle or vehicle suspension
24 system?

25 A Yes. Themathematics of describing

Page 240
1 That'swhy you see all the construction

2 equipment with hydraulic cylinders.
3 In my textbook, Fundamentals of
4 Design, it'safree online textbook that goes
5 with the Fundamentals of Design videos, | -- |
6 even show pictures of, you know -- remember,
7 that book was partially written -- | taught a
8 class where we have this robotics competition
9 every year, and that was the same class that
10 gaveriseto the first robotics competition.
11 It was started before me, but
12 I'mthefirst person in that long line of
13 professors who then actually wrote the text
14 down and then did the videos to pass on the
15 information.
16 Anyway, | teach about turning
17 radiusin vehicles. | even show the closeup of
18 suspension of one of the -- that was an
19 RC-controlled car, because when the students
20 would be designing their robots, if they bounce
21 around too much, they'll bounce off the table.
22 Y ou haveto consider the
23 dynamics of the machine when it's moving, not
24 just the statics.
25 So the dynamics of machines, you

Page 239
1 mechanica motion, everything can be reduced to
2 ithasamass, it hasacertain stiffnessor a
3 spring -- springiness. And the second law of
4 thermodynamics al so teaches you that energy is
5 alwayslost. There are no perfect resonators
6 or things that vibrate continually. Everything
7 loses energy.
8 And, in fact, to make a system
9 desirable, you don't want it to rattle around.
10 You want to control the energy loss. That's
11 the damper part. So it's -- mathematically,
12 massiscaled m; springinessis called k; and
13 damping iscaled b.
14 Y ou -- the most basic system
15 givesyou what's called a second order
16 differential equation. Thisisthe base --
17 All engineers get simple second
18 order systems, it'scalled. All thefields of
19 engineering.
20 The mathematics is the same.
21 Now it becomes how do you actually make the
22 thing. So cylindrical systems are very nice
23 when you're handling things because they're
24 cheap. It'seasy to sed influids. It's
25 really easy to do things with cylinders.

Page 241
1 get back to this mass-spring-damper. It

2 repeats over and over across all mechanical

3 engineering, right? Soit'slike the air we

4 breathe.

5 Q Doesany of the textbooks you have

6 written discuss bicycles or vehicle suspension

7 systems?

8 A Asljustdescribed, in my

9 Fundamentals of Design textbook, | forgot which
10 chapter -- | think it's Topic 5-- I'm
11 specifically looking at, for example, turning
12 radius, the suspension, because the suspension
13 systeminavehicleisalinkage. You have --
14 thelinks alow -- or the motion up and down of
15 the wheel, but you have to be very careful how
16 you move the wheel up and down, that you don't
17 cause anonlinearity so you lose control.
18 So you have the linkage that
19 gives-- it's caled the kinematics of motion
20 of thewheel. Then you will put a spring there
21 and adamper, and sometimes they're contained
22 in one unit, and now make that weight of the
23 whedl -- the mass of the wheel work with the
24 mass of the vehicle, so as you're moving, the
25 wheel is not going to go up and down
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Page 242
1 uncontrollably.

2 In abicycle suspension system,

3 as| explained earlier, you'll have the basic

4 frame, and then you'll have -- so that'sif you

5 will the front triangle, which isrigid,

6 typicaly, and then you'll take, I'll call it

7 therear triangle. It will have apivot point,

8 typically, so now you have the seat stays that

9 go from the top of the seat tube down to where
10 the wheel is attached. It movesforward to the
11 chain stays, which go toward where the crank
12 is, and then there will be another connecting
13 link to form that rear triangle.
14 And that rear triangle now, as
15 the bicycle is moving, will move the rear wheel
16 up and down with respect to the main triangle
17 frame that holds the seat tube.
18 That'savery simple
19 explanation. But anyway, the relative motion
20 between those two triangles is what the rear
21 suspension does, the shock. The shock
22 absorber -- the rear shock has both a spring
23 and adamper contained in it to control the
24 relative motion of the two triangles.
25 The nonlinearity, the

Page 244
1 you -- your chain comes off therings. Very

2 bad.
3 Anyway, so that's where you go
4 from avery basic design of the shock absorber
5 with the mechanism to develop areally, really
6 nice bicycle. That'sthe art on top of the
7 ssmpledesign rules.
8 Q Doyouteach any classes or have you
9 taught any classes at MIT that deal with
10 designsrelated to bicycles or vehicle
11 suspension systems?
12 A Youknow, the classes| teach from
13 sophomore up to senior and graduate students, |
14 specifically go over linkages, damping
15 mechanisms, energy harvesting. I'll use
16 bicycle as an example, becauseit'savery nice
17 example. | think I even show my mountain bike
18 in my fundamentals book, my blue Trek Liquid,
19 ashere's an example of a mechanism with
20 damping.
21 But | don't specifically run a
22 classon bicycle design. It's-- bicycles are
23 very convenient to illustrate the concepts.
24 And then | go through the math, and here's how
25 the math works. It's applicable in anything.

Page 243
1 complexity, the elegance of design -- and this
2 iswhere one manufacturer differentiates itself
3 from the other. If you think about it, when
4 therear wheel isbouncing up and down with
5 respect to the crank, if it's changing the
6 relative length of the chain, you will feel
7 that asyou pedal.
8 So that's why you see some of
9 these what look like incredibly complex
10 linkages beyond the simple version | just
11 described, to enable the bicycle to have a
12 suspension and bounce up and down without
13 having the user fed the differencein the
14 crank.
15 So they strive very hard to get
16 motion of the rear wheel that does not
17 effectively change the length of the chain
18 connection. So the derailleur does not have to
19 be moving back and forth to accommodate a
20 changein chain length, because that can cause
21 itsown resonance, and then that would drive
22 not only the bicyclist unhappy, you can
23 actually cause aderailment in the chain, you
24 know, coming off the sprocket if you get a
25 weird resonance building up, and that's bad if

Page 245
1 Here's an example with abike.

2 Likel said, | think | have my
3 blue Trek Liquid in there. 1'd have to go back
4 and findit. | still have that bike. It'sa

5 good one.

6 MS. BHATTACHARYYA: No further
7 questionsfor Dr. Slocum.

8 MR. DURBIN: No recross for me

9 either.

10 MS. BHATTACHARYYA: | suppose

11 that'sthe end of the deposition today. We --

12 FOX reservestheright to review and revise the
13 transcript per the rules.

14 THE VIDEOGRAPHER: We are off
15 therecord at 6:48 p.m. Eastern Time. This

16 concludestoday's testimony given by

17 Dr. Alexander Slocum.

18 (Off the video record.)
19 (Discussion off the record.)
20 MR. DURBIN: Wewould likea

21 rush. | believe we are set up for Monday

22 delivery, and arough would be nice a so,

23 please.

24 MS. BHATTACHARYYA: And |
25 think -- can we get, like, five days expedited?
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Page 246
1 | don't know if that's Monday or maybe a day or

2 two after. | don't need arough.
3 (Whereupon, the proceedings
4 adjourned at 6:48 p.m.)
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