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Page 2 Page 4
1 1
2 APPEARANCES: 2 THE VIDEOGRAPHER: Good
3 3 morning. We are going on the record at
4 FINNEGAN HENDERSON FARABOW GARRETT & DUNNER, LLP | 4 11:07 am. on October 23, 2024.
5 Attorneys for Petitioner 5 Please note that this
6 3300 Hillview Avenue, 2nd Floor 6 deposition is being conducted
7 PaloAlto, California 94304 7 virtually. Quality of recording
8 BY:ARPITA BHATTACHARYYA, ESQ. 8 depends on quality of cameraand
9 XIRUI ZHANG, ESQ. 9 internet connection of participants.
10 10 What is seen from the witness
1 11 and heard on screen is what will be
12 LEWISRICELLC 12 recorded. Audio and video recording
13 Attorneys for Patent Owner 13 will continue to take place unless all
14 600 Washington Avenue, Suite 2500 14 parties agree to go off the record.
15 Saint Louis, Missouri 63101 15 Thisisvideo unit onein the
16 BY: MICHAEL DURBIN, ESQ. 16 deposition of Alexander Slocum Ph.D.
17 17 taken by counsel for respondent in the
18 18 matter of Fox Factory LLC v SRAM LLC,
19 ALSO PRESENT: 19 filed in the United States Patent and
20 BRAD THOMPSON, Videographer 20 Trademark Office, Case IPR2024-00491.
2 21 My nameis Brad Thomas from
2 22 Veritext. The court reporter today is
23 23 Sara Killian from the firm of Veritext
24 24 aswadll.
2 25 I'm not authorized to
Page 3 Page 5
1 1
2 STIPULATIONS 2 administer an oath, I'm not related to
3 3 any party in this action, nor am |
4 IT ISHEREBY STIPULATED AND AGREED by | 4 financially interested in the outcome.
5 and among counse! for the respective parties 5 If thereis any objectionsto
6 hereto, that the sealing and certification of 6 proceeding, please state them at the
7 thewithin deposition shall be and the same are 7 time of your appearance.
8 hereby waived; 8 Counsel and all present,
9 9 including remotely will state their
10 IT ISFURTHER STIPULATED AND AGREED 10 appearances and affiliations for the
11 all objections except asto form of the 11 record beginning with the noticing
12 question, shal be reserved to the time 12 attorney.
13 of thetrial; 13 MR. DURBIN: My nameis Michael
14 14 Durbin for patent owner, SRAM.
15 ITISFURTHER STIPULATED AND AGREED 15 MS. BHATTACHARYYA: My nameis
16 that the within deposition may be signed before 16 Arpita Bhattacharyya from the law firm
17 any Notary Public with the same force and effect 17 Finnegan on behalf of Fox Factory and
18 asif signed and sworn to before the Court. 18 the witness and I'm joined today by my
19 19 colleague Xirui Zhang, aso from
20 ook 20 Finnegan, and on behalf of Fox.
21 21 ALEXANDER SLOCUM,Ph.D,
22 22 after having first been duly sworn, was
23 23 examined and testified as follows:
24 24 EXAMINATION BY
25 25 MR. DURBIN:
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Page 6 Page 8
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. Good morning, Dr. Slocum. 2 room, please let me know so we could note
3 A. Good morning. 3 that for the record.
4 Q. Dr. Slocum, since you've been 4 A. Okay.
5 deposed previously in the related litigation 5 Q. What have you doneto prepare
6 indistrict court, aswell asin anumber of 6 for today's deposition?
7 different depositions in other inter partes 7 A. Inthe period of time leading
8 reviews, | will spareyou along 8 uptothisdeposition, | have reviewed my
9 introductory discussion about deposition 9 reports and the related documents referenced
10 procedures. 10 inmy reports -- excuse me -- just for
11 I'll follow that up by asking 11 this-- thereport for thiscase. There's
12 if you have any questions before we get 12 another deposition tomorrow and then one
13 started about how things will proceed today. |13 more on Friday.
14 A. |dont. 14 So anyway, | reviewed my '993
15 Q. Asaways, if you need a break, 15 report for the IPR and the documents
16 pleaselet meknow. All | ask isthat you 16 referenced and then | flew in -- | landed
17 finish whatever open line of questioningwe |17 late morning Monday and | met with Arpita,
18 have and we'll accommodateyouinany way |18 though, ostensibly Monday afternoon and then
19 that we can. 19 someyesterday.
20 A. Okay. 20 Q. Inyour previous answer, you
21 Q. Isthereanything that would 21 referenced your report.
22 prevent you today from giving truthful 22 By report, are you referencing
23 testimony? 23 your declaration, 1003?
24 A. No. 24 A. Correct, and | have a copy of
25 Q. Areyou under the influence of 25 it here.
Page 7 Page 9
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 any medications, alcohol or any other 2 Q. Okay.
3 substance or do you have any condition that 3 Isthat okay if werefer to
4 can prent you from answering my questions 4 that document interchangeably both as your
5 truthfully and completely? 5 report or your declaration?
6 A. I'mnot under the influence of 6 A. That'sfine.
7 anything and | will be answering truthfully. 7 Q. Soyou mentioned this briefly,
8 Q. Andl! do haveto ask before we 8 but who did you speak with during your
9 get started, do you understand that you're 9 preparations?
10 under oath today to answer my questions 10 A. Arpitaand then Xirui wasin a
11 truthfully and completely? 11 brief Zoom meeting. That would be
12 A. Yes, | do. 12 Ms. Zhang. Sorry.
13 Q. Okay. Let'sget started. 13 Q. When did you speak with both
14 Where are you appearing today 14 Arpita-- let's start with Arpita.
15 for thisdeposition? 15 When did you speak with Arpita?
16 A. I'minthe Finnegan law offices 16 A. Wdl, wewere -- excuse me.
17 inPao Alto, Cdifornia 17 Likel said, | landed Monday
18 Q. Isyour counsel present with 18 morning and came down here late morning and
19 vyouthere? 19 had lunch and so from let's call it late
20 A. Sheisintheroom next door, 20 Monday morning through -- | don't know --
21 but | amin this conference room by myself. 21 midday yesterday. | think Robert McCaully
22 Q. Okay. 22 aso stopped by briefly, but just for a
23 If at any time there's-- | can 23  moment. Then so Ms. Zhang, | think it was a
24 only see asmall portion of your room. |f 24 Zoom call yesterday.
25 anybody elseis present with you in your 25 Q. Inyour preparationsfor this
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Page 10 Page 12
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 matter in general -- not necessarily just 2 art referencesincluded in your declaration?
3 for thisdeposition -- have you spoken with 3 A. Okay. Sol assumewell go
4 anyone elsein your preparation for the 4 into thisin more detail later, but the
5 report or any other advice that you've given 5 dtarting point was these particular
6 inthismatter? 6 referenceswere provided to me by Arpitaand
7 A. No. 7 shesaid here'sastarting point, if you
8 Q. Haveyou spoken with anyone 8 think you need anything else, feel freeto
9 from petitioner, Fox Factory, with regards 9 searchor let usknow. So that wasthe
10 to this matter? 10 beginnings of it.
11 A. No. 11 And | looked through them, |
12 Q. What about in your preparations 12 knew, asreferenced in my report, a
13 for the underlying district court case? 13 handbook -- because | had done this type of
14 A. Notthat | recall. | think it 14 design analysis before -- exactly where to
15 wasjust with the attorneys. 15 goto reference the handbook equation. So
16 Q. Didyoureview any documentsin 16 that wasn't asearch. | already knew about
17 your preparations for this deposition? 17 that.
18 A. Asl sad, | reviewed my 18 Q. Hasyour son, Alexander Slocum,
19 declaration and the documents referenced 19 Junior, been involved with this matter?
20 therein. 20 A. Heisnot. Heisasurgeon and
21 Q. Didyou review any documents 21 asoamechanical engineer and he -- | don't
22 not referred to in your -- in your 22 know if he's been helpful on other cases or
23 declaration? 23 not, but he's not involved in this bicycle
24 A. No. 24 frame case. Well, steering tube, but
25 Q. Haveyou communicated with any 25 everything associated with it.
Page 11 Page 13
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 third partiesin your preparations for this 2 Q. Whatisyour familiarity with
3 deposition? 3 thehicycleindustry?
4 A. No, other than telling my wife 4 A. Widl, I've been riding bicycles
5 whereI'm going to be. 5 sinceakid. I'vedone 22 full length
6 Q. Understood. 6 Ilronmans, lots of riding. | have helped
7 Have you communicated with any 7 Specialized with the design of their very
8 third parties regarding this matter at any 8 nicewind tunnel and been in some design
9 time? 9 reviews. Designed and built -- well, |
10 A. No, just my wife. 10 didn't dothewelding -- I'm avery bad
11 Q. Haveyou done anything to 11 welder -- but my own stainless steel frame.
12 prepare for this deposition that you have 12 It'sostensibly amixed bike, gravel on
13 not aready discussed today? 13 road, depending on which wheels| put on it.
14 A. No. Just had agood night 14 But | don't have any, if you
15 dleep. 15 will, paid consulting or design work with
16 Q. Didyou perform any prior art 16 any bicycleinterest at thistime.
17 searchesfor this matter? 17 Likel said, for abit of time,
18 A. Ididnot. 18 | helped Specialized ostensibly mostly with
19 Q. Didyou request that anyone 19 their wind tunnel, but that was some years
20 elseperform prior art searchesfor this 20 ago.
21 matter? 21 Q. What wasyour rolein helping
22 A. I'mnot sure | understand the 22 todesign Speciaized's wind tunnel?
23 question. | guessthat goesto how | 23 A. Theforceplate. Sotheforce
24 prepared my declaration. 24 plate they had was okay and | assisted with
25 Q. How did you come upon the prior 25 how to make it more sensitive and also more
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Page 14 Page 16
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 tolerant of, shall we say, when you 2 magazines. | know they sell gravel bikes.
3 initialy load might it be knocked out of 3 | don't know if they sell aroad bike.
4 Kilter. 4 Q. I will let you know that's my
5 Q. Whereisthat tunnel located? 5 understanding aso.
6 A. It'sdown south of here. What 6 Areyou familiar with
7 isit--it'sright at Specialized's 7 Petitioner's Fox Factory's business?
8 headquarters. | always forget the name of 8 A. Fromthiscase, | don't have
9 thelittletownit'sin. 9 any large collection of Fox products. |
10 Q. What are some companies that 10 think there might be a shock -- | mean, |
11 you associate with the bicycle industry? 11 have many different bicycles, so some of
12 | believe you've already given 12 them may have the Fox shocks on them.
13 us Specidized, but are there any others? 13 | do know that at least three
14 A. | don't understand your 14 of my bicycles-- four, actualy -- have
15 question. Associate with the bicycle 15 SRAM red component sets and two of them are
16 industry? 16 theelectronic shiftersthat | like very
17 Q. 1 will ask another question. 17 much, much better than the Shimano
18 Areyou familiar with bicycle 18 electronic shifters.
19 retailersin the United States? 19 Q. What sort of products does Fox
20 A. Yes. I've bought many bicycles 20 Factory sdll in the bicycle industry?
21 from different retailers. 21 A.  I'mfamiliar with the shocks.
22 Q. Areyou familiar with the Trek 22 They may sell many others, but | haven't
23 Bicycle Corporation? 23 studied that. There's been various cases
24 A. laminthat | own Treks. 24 wherefor different things that -- like some
25 There'sastore name -- it was named 25 of the gear sets, the axle I've become aware
Page 15 Page 17
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Goodae'sin the Concord, New Hampshirearea 2 of through some of the patent lawsuits.
3 where over the years | bought many bicycles | 3 But with regard to my own
4 from them. 4 persona knowledge of them, no. The only
5 And afew years ago, Trek 5 onesI'm familiar with are some of the
6 bought the chain. Sol still take some of 6 shocks, which like | said, | have alarge
7 my bikesthereto be serviced. They havea 7 collection of bicycles and there's different
8 very nicedea. If you buy abike, you get 8 shocks on different ones. Some | know are
9 quite abit off on service and Trek has been 9 Fox and some are RockShox. | think there's
10 very good about honoring them, carrying that | 10 aManitou -- | think | pronounced that right
11 deal through for people who bought from 11 -- onone of my mountain bikes.
12 Gooda€'s. A month ago, two monthsago, | | 12 | keep just -- because you're
13 bought my grandson hisvery first real pedal |13 wondering why | have al these bicycles, I'm
14 bike from our Trek storein Hooksett that 14 aprofessor and | bring up crops of student
15 he'slearned to ride and now he's quite the 15 andwegotrail riding. That's one of the
16 riding demon at three. 16 things| do, istry to interact -- not just
17 Q. That'swonderful. 17 inthe classroom -- with students. Sol --
18 Areyou familiar with Santa 18 it'sagood excuse to have a stable of
19 Cruz bikes? 19 hicycles.
20 A. | know of them. | do not have 20 Q. I'malsoan M plusonecyclist.
21 one 21 | think | have at least nine frames. | used
22 Q. Do you know what type of 22 torestore them.
23 bicyclesare sold by Santa Cruz bikes? 23 Y ou had mentioned Fox Factory,
24 A. They sall mountain bikesI'm 24 atleast in part, sells shocks.
25 aware of from just reading bicycle 25 By shocks, do you refer to rear
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Page 18 Page 20
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 shock absorbers? 2 don't worry about in the infringement
3 A. Wdl, yes. A rear shock 3 issues. Sothat'swhy I'm finefor thisIPR
4 absorber and | think they also sell forks, 4 to not have claim construction.
5 dthough I don't think | have any Fox forks. 5 The other issue that is of
6 | don't remember, but | know at |east one 6 concernrelated to the function isit
7 bike has aFox rear shock onit, aswell as 7 doesn't define a coordinate system. So even
8 others have RockShox. 8 if you give meafunction, | don't have an
9 Q. | believe you mentioned 9 orientation and that relates to the plane of
10 RockShox. 10 travel.
11 What does RockShox sdll? 11 To me, that would be the plane
12 A. Widl, they started out in the 12 of the frame of the bicycle. Y ou know, that
13 fork business and | think then SRAM -- | 13 diamond shape, which is ostensibly the frame
14 don't remember what -- SRAM bought them at| 14 shame or you could even concatenate it to
15 some period of time -- | don't recall 15 say thetriangular-ish frame.
16 when -- and they also have for afull 16 For somereason, in the
17 suspension bike arear shock. 17 district court claim, Fox wanted to design
18 Q. Okay. 18 it another way, which is weird to me because
19 Dr. Slocum, | would know like 19 when you're turning the bicycle, thereis no
20 tointroduce an exhibit that's already been 20 planebecauseit'san arc and an arcis not
21 marked. ItisExhibit 1001. 21 aplane. So that was very confusing to me.
22 A. Okay. | just havetotryto 22 But anyway, so that'swhy | say
23 figure out which folder it'sin. Ahh. Oh, 23 inmy declaration here for the IPR, I'm just
24 | think thisis-- okay. | seethis. 24 going to go withwhat | believeisthe plain
25 Q. What isthis document? 25 and simple meaning of plane, because that's
Page 19 Page 21
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A. Wadl, wait asecond. Hold on. 2 al | need with respect to looking at prior
3 Which document is this? 3 art.
4 Q. Exhibit 1001. 4 Q. Wereyou ableto apply the
5 A. Ithink I'minthewrong 5 claims of the '993 patent to the prior part
6 folder. Hold on. Okay. | seeit now. | 6 inyour declaration?
7 wasinthewrong folder. I'm sorry. 7 A. | was, with my understanding of
8 Y eah, thisisthe '993 patent, 8 what plane -- | can look up the exact --
9 the patent in question. 9 claim one defines plane as, | think, plane
10 Do you want me to open it? 10 of travel.
11 Q. Not at thistime? 11 Let me just make sure | get the
12 A. Okay. 12 wording exactly right.
13 Q. Doyou offer any claim 13 But | didn't have aproblem
14 constructionsin your declaration? 14 with my understanding of that because | just
15 A. SoforthisIPR, | say we don't 15 stated -- let me get the exact term.
16 need anything. For the district court case, 16 Y eah, it's plane of travel. So
17 thereisacoupleissuesthat arise and that 17 | read that and | say plane of travel is
18 is-- oneisclaim onetaksabout a 18 when the bicycleis going straight ahead
19 function -- amathematical functionis 19 becausethere'snoarc. Soit'sclear to me
20 implied, but | think we need to define that 20 what thatis. And now, even if it'sjust
21 for thedistrict court case because only the 21 for that one instance of that definition, or
22 dliptical shapeis shown. 22 that definition isfor just one instance of
23 For thisIPR, | don't need to 23 themotion of bicycle, that'sall | need
24 havethe function because all | need to do 24 when| gotolook at the prior art.
25 isfind something that has afunction, so | 25 Q. Wereyou ableto alege that
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Page 22 Page 24
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 each claim was rendered obvious by at |east 2 tubeis contained within what's called the
3 oneground in a petition? 3 head tube or that tube in the very front of
4 A. Yes Foradltheclamsl 4 thebicycle that faces forward, and that
5 listed, which | think isall of them. 5 projects down to the ground at an angle and
6 There'salot of claimsthere, so | would 6 if youimagine the imaginary contact point
7 haveto goto my report to make sure | 7 of where that line extending down through
8 didn't say yesfor al of them and maybe 8 the center of the tube touches the ground,
9 there was one that was not referenced. 9 that isactually forward of wherethe
10 Q. I'mnot trying to catch you in 10 hicycle tire makes contact with the ground
11 that. | do not believethat all of the 11 andthat distanceis called -- often called
12 claimswere referenced and | think we can 12 trail.
13 agreethat the caveat there is that the 13 Okay?
14 clamsinvolved in the petition. 14 And that affects the
15 A. Weagree. Fortheclaims 15 steerahility of the bicycle, but what that
16 involved in the petition, | believe | find 16 also meansis because the forces from the
17 referenceinthe prior art. 17 ground to the bicycle go up perpendicular to
18 Q. And none of the prior art 18 the ground through thetire, they create a
19 referencesin this matter anticipates any 19 bending moment in the plane of travel that
20 claim of the '993 patent, correct? 20 triesto bend the forks upward, which puts a
21 A. Correct. | did not find each 21 bending moment on the portion of the fork
22 and everything exactly fully clearly in one 22 that isthe steering tube -- remember, the
23 of thereferences. 23 fork isthe whole thing -- and those |oads
24 Q. Nosingle reference includes 24 can bealot, especiadly if you take ajump
25 every element of any claim of the '993 25 or something or you impact the ground or you
Page 23 Page 25
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 patent, correct? 2 just hit acurb or speed bump. You get
3 A. That'scorrect. It'snot 3 quitealot of upward force, which creates a
4 explicitly present. 4 big bending moment.
5 Q. Whatisdisclosed in the '993 5 Soif | can make the tube
6 patent? 6 stronger in that bending in that plane
7 A. Youwant -- my quick broad 7 without adding weight to the bicycle, that's
8 understanding is| think what your question 8 agood thing and the only way I'm going to
9 is? 9 makeit stronger without adding weight isto
10 Q. Yes, please 10 take massfrom the portion of the tube that
11 A. Okay. Sothe'993 patent is 11 never really seesalot of weight -- sorry,
12 concerned broadly with how to increasethe |12 load -- which is the size of the tube.
13 strength of the tubular member and 13 That'sit.
14 specifically the steering tube, which is 14 Q. What isthe basisfor your
15 part of thefork in the forward direction or 15 statement that making the tube stronger and
16 the plane of travel. 16 that bending in that plane without adding
17 And that comes from, 17 weight to the bicycleis agood thing?
18 particularly inracing -- and | race -- 18 A. Okay. Soasl stated, when
19 every gram of massisimportant to removeif |19 you'reracing, grams make adifferencein
20 you can. So like an aerospace structure, 20 your performance. Thisis-- | know this
21 for example, you put material whereyou need | 21 is-- personaly, although I'm not that
22 it to provide the strength you need and you 22 fast, but working with people who are that
23 don't put it where you don't need it. 23 fast -- for example, with Specialized in the
24 So in abicycle, the physics of 24 work wedo in thetunnel -- races are
25 riding are as you move forward, the steering |25 decided by split seconds sometimes, so you
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Page 26 Page 28

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 need to be able to provide the strength and 2 are some racesthat have a minimum weight

3 dtiffness of the bicycle according to the 3 requirement?

4  rider's needs for the type of riding they 4 A. That ismy understanding, but |

5 do. 5 can't -- that'sjust from reading, like,

6 Then | do afair amount of work 6 Popular Press and talking with some of my

7 for the aerospace industry, for example, 7 bicycle aficionado friends who do race.

8 where huge -- it works out to about $100 per 8 Q. Ironman regulations for the

9 pound you're willing to spend to reduce 9 cyclesthemselves are typically much more
10 weight to increase efficiency. 10 open than other forms of racing; is that
11 And | can't give you a number 11 correct?
12 likethat in terms of fuel consumption for 12 A. Correct. The person with whom
13 hicycling, but it's the similar type of mode 13 | talk about these things quite alot isa
14 where high performance bicyclists will pay 14 fellow by the name of Jimmy Riccitello and
15 good money to have alighter bicycle. 15 hisson now isacompetitive road cyclist,
16 Q. Areyou familiar with the 16 hopefully to race in Tour de France one day.
17 organization Union Cycliste Internationale, 17 He'squite good, young Michael.
18 & so known as UCI? 18 So we have around the dinner
19 A. I'veheardit, but I'm not 19 tablein France quite often these types of
20 familiar. | don't subscribeto any news 20 discussions. They're most entertaining and
21 feedsor anything. 21 asatechnical person, | find them fun.
22 Q. Arethey agoverning body for 22 Q. Do the steering tubes disclosed
23 cycling sports? 23 inthe'993 patent have the wall thickness
24 A. ldontrecal. They might be, 24  being amaximum in the plane of travel of
25 butl don't, like | said, work with them or 25 thebicycle?

Page 27 Page 29

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 haveany continual contact, O ... 2 A. That'sone. Let me make sure

3 Q. What isyour involvement with 3 there's not another embodiment.

4 bicycleracing? 4 But that's generaly what

5 A. Widl, | do Ironman races, which 5 they'refocused on. So hold on one second

6 youknow haveall2-mileride. That'sa 6 whilel -- right. So you if you look at for

7 longride. 7 example, figure 16, 17 --

8 So every year -- most years, | 8 Q. Areyoureferring to Exhibit

9 gotoAlpedHuez wherefriendsand I, we 9 1001?
10 rentaspaceupin Villard-Reculasfor a 10 A. lam.
11 week and we try to make sure we're always 11 So all of -- you see where it
12 there when the tour comesthrough becausel |12 saysP? There'savertical linethat hasa
13 do like watching the tour and going to the 13 Pindicated, that's the plane of travel.
14 mountain passes and watching. So in other 14 Which would -- as| mentioned, I'm
15 words, as a spectator. 15 assuming -- and in figure four, it's very
16 Q. Intheracing eventsthat 16 clear by showing the crown from the fork.
17 you've beeninvolved in, have there ever 17 That's why I'm assuming for now
18 been regulations that require a minimum 18 that the plane of travel isaways
19 weight for abicycle? Yes, aminimum 19 ostensibly worst case defined as the plane
20 weight. A weight in which the bicycle 20 of thefront wheel, but for the impact loads
21 cannot be lower than? 21 andthings we're talking about wherethisis
22 A. | haven't personaly. I'm 22 really of concern, it'll be also that it
23 aware of such regulations, but | don't know 23 goesthrough the mainframe.
24 which races to which they apply. 24 There, so in other words, all
25 Q. Soyou understand that there 25 the examples shown have the tube wall
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Page 30 Page 32
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 thicknessthicker in the plane of travel 2 tubing extend?
3 than transverse to the plane of travel. 3 MS. BHATTACHARYYA: Objection
4 Q. Infigure 16 of Exhibit 1001, 4 Form.
5 isthisshowing abird's eye view down on a 5 A. Wadl, therotation you're
6 pieceof tubing, aplan view? 6 referring to -- you see, now it depends upon
7 A. A planview, yes, which | guess 7 what yousay isP. If Pisthe plane
8 you could say bird'seye. Butit'sacross 8 through the frame, then it would be
9 section plan view. 9 45 degrees off axis. If we assume that P
10 Q. Soisthiswall thickness being 10 rotates-- in other words, the plane goes
11 at amaximum in the plane of travel of the 11 through the front tire -- then this maximum
12 hicycle aproperty of this piece of tubing? 12 thickness would still be aligned with the
13 MS. BHATTACHARYYA: Objection. 13 axisP.
14 Form. 14 So that becomes -- | don't know
15 A. | don't know how you say a 15 whether or not P stays fixed or not. But if
16 property. It'safeature. Normally when 16 | assume Protates with it because Pis
17 you think of property, you are referring to 17 following thetire, then the thickness would
18 the materia characteristicsor I'll use the 18 till be aligned and the referenceto P --
19 thicknessin the calculation of the moment 19 seewherePisat thetop of the page?
20 of inertia, but thisisadimension or a 20 That's called top dead center.
21 feature. 21 So if the plane rotates with
22 Q. I'll re-ask my question. 22 the tube, maximum thickness would retain at
23 Isthe wall thickness being at 23 top dead center. And also for this
24 amaximum in the plane of travel of the 24 particular drawings, you'd have asimilar
25 hicycle afeature of this piece of tubing? 25 thicker section at bottom dead center. So |
Page 31 Page 33
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A. Thatiscorrect. 2 asodon't know who istop and who is
3 Q. Would you agree with me that 3 bottom, but | can make that assumption for
4 theaxis of rotation for this piece of 4 thisline here.
5 tubing would extend through the center of 5 Q. Inéeither case, the maximum
6 this piece of tubing, into the page and out 6 thickness would move by 45 degrees, correct?
7 of the page? 7 MS. BHATTACHARYYA: Objection
8 MS. BHATTACHARYYA: Objection, 8 Mischaracterizes prior
9 Form. 9 testimony.
10 A. Okay. Correct. If you'l 10 A.  Wdl,if | start with figure 16
11 notice -- and thisisdiscussed in the 11 and now | take this cross section defined by
12 patent -- that the outside isacircle of a 12 OC and | don't rotate the dotted line with P
13 diameter OC -- and thisis all with respect 13 and| just rotate the cross section by
14 tofigure 16. 14 45 degrees -- and I'm restating what | think
15 So this tube would be mounted 15 you'reasking me. Isthat correct?
16 inbearingsin the head tube of the bicycle. 16 Q. VYes
17 Thisalowsthe steerer tubeto rotate. 17 A. Okay. Then the maximum
18 That center of rotation isthe center of OC 18 thickness would now also be at an angle of
19 and that would form an axis coming out of 19 45 degrees with respect to that vertical
20 the plane through the center of the circle 20 dashed line denoted by P.
21 defined by the diameter of OC. 21 Q. Isthereany embodiment in the
22 Q. If wewereto rotatethis 22 '993 patent where the maximum thickness of
23 tubing along that axis of rotation 23 thetubeitself -- scratch that.
24 45 degrees clockwise, in what direction 24 Does the '993 patent disclose a
25 would the maximum wall thickness of this 25 steer tube that's able to dynamically change
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Page 34 Page 36
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 itscrosssectiona thicknesses? 2 to seeif there was something specific for a
3 A. | really don't understand your 3 suspension fork. But in the disclosure
4 question. You mean in terms of mechanically | 4 itself, the embodiments, | don't find a
5 things move around or you're talking about 5 particular thing for suspension forks.
6 mathematically with respect to reference 6 If you look at figure 12, which
7 frames? 7 iskind of ageneric type fork, the fork
8 Q. Mechanicaly, Dr. Slocum. 8 legs, 106 and 108, are big chunky tubes that
9 MS. BHATTACHARYYA: Objection. 9 onein the bicycle world would, you know,
10 Form. 10 may read and look and say oh look, that
11 A. Mechanically, the cross section 11 lookslike asuspension fork, but I'm not
12 iswhatitis. There's no mechanismin the 12 limitedtoit. | think that's just meant to
13 cross section itself to morph that cross 13 beagenericfork picture. If youlook at
14 section. 14 figure one, a suspension fork is shown.
15 Q. Doesthe'993 patent claim a 15 And when | say these things,
16 bicycle? 16 I'm cycling through and I'm assuming you're
17 A. |l dontthink it claimsthe 17 scrolling on your screen aso.
18 hicycle. It talks-- let me go look at the 18 Q. lam.
19 claims. 19 A. Sothere'sasuspension fork.
20 It talks about -- it saysin 20 There'sno rear suspension. Y ou know, this
21 claim one asteerer tube for abicycle, the 21 could asobeagravel bike. But that isa
22 steerer tube comprising. Sothe preambleis |22 suspension fork, which should explain the
23 telling mewhat it's used for, but | don't 23 chunkiness, but | don't think it limitsit
24 seeit actually claiming a bicycle itself. 24 toasuspension fork. Atleast | don't read
25 | don't think you can. 25 that limitation in claim one.
Page 35 Page 37
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. Isthedisclosure of the'993 2 Q. | believeyou have already
3 patent limited to bicycles? 3 answered this question, at least in part,
4 A. Let mecheck toseeif it aso 4 butl'dliketore-ask it just for clarity's
5 includes motorcycles. | mean, | think my 5 sake.
6 recollectionisit just talks about 6 What is a steering tube?
7 bicycles, but motorcycles are often 7 A. Soabicycleforkis-- there's
8 included. 8 comprised of the two legs that come down
9 Yeah. It saysin column one, 9 that straddle the wheel and there are
10 linesix, invention relatesin general to 10 bicycleforks-- I think it was-- | can't
11 bicycles. Soyou might be able -- to me, 11 remember who introduced it. It only had one
12 that would also include, you know, for 12 leg. That wasafad for awhile, but that
13 example, motorcycles, there's this kind of 13 didn't go over too well.
14 blurring now between what's a bicycle and 14 So ostensibly, you have a
15 what'samotorcycle, especially because of 15 bicyclefork hastwo legs or prongs you
16 theédlectric bikes. They share many of the 16 could call it coming up and joined to the
17 same technologies and issues, other thanthe |17 crown, which isacross bar that connects
18 motor. 18 them, and then there's the steerer tube that
19 Q. Aretheclaimslimitedinthe 19 projects upwards from that.
20 '993 patent to suspension forks? 20 That's all built at the factory
21 A. Let mecheck. | don't believe 21 because that has to be monolithic because
22 | -- 1 don't think that they're limited to 22 it'svery high stress.
23 suspensions. | mean, claim oneisnot. | 23 Soif you think of afork, like
24 don't remember. I'd have to go back and 24 you eat with afork, afork has a handle and
25 review dl of it. There'salot of claims 25 then across bar and then two prongs, at
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Page 38 Page 40
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 least two prongs. Some forks have four 2 Q. How are steerer tubes attached
3 prongs, three prongs. Some of them only 3 tobicycleforks?
4 havetwo, like the fork you use to take meat 4 A. There's many different ways.
5 off adinner plate. 5 It depends on the materials. Y ou could have
6 Okay? So the steerer tubeis 6 apressfit with adight taper. You can
7 that upward projection from the forks and it 7 haveabonding. It can be aweldment.
8 goesthrough the bearingsin the head tube. 8 There are many different ways, but for all
9 Thisiswhat alowsyou to steer the 9 intentsand purposes, it forms an integral
10 bicycle. Soit actsasthe spindle 10 connection.
11 sometimesyou can refer to it. 11 If it comes apart, you have
12 In other words, a round shaft 12 serious problemsif you're actually riding.
13 supported by bearingsis called aspindle. 13 It's not something like the pedals where you
14 Not many peopleinthebicycleindustry call |14 routinely can swap them out.
15 itaspindle, they will call it the steerer 15 Q. How arehicycleforks attached
16 tube, but the generic term for a shaft and 16 to bicycle frames?
17 bearingsisaspindle. My German friends 17 A. Okay. Sothefork withthe
18 usethat term, for example, even on some 18 steerer tube slides up through the bearings
19 bike stuff. 19 inthe head tube, projecting upward and
20 Anyway, | hope | answered your 20 there's-- the king bearing was a popular --
21 question. | get al excited about 21 therewasapatent, | think. Onthat a
22 technology of bicycles. 22 while back.
23 Q. Isasteerer tubeapart of a 23 Anyway, it dlides up through
24 bicyclefork? 24 the bearings and then there's typically
25 A. Yes. | don't know of any way 25 there'satapered plug within a screw
Page 39 Page 41
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 you buy anything other than having thewhole | 2 fitting on the top that pre-loads the
3 fork, the two prongs down and the steerer 3 bearings and now givesyou ability to take
4 tube. 4 loadsin both directions.
5 They're assembled at the 5 Because if you take air weave,
6 factory. It'savery highly stressed joint 6 you don't want there to be an axial shifting
7 between the steerer tube and the crown and 7 of the steerer tube and the head tube. It
8 thenthefork legs. Sofor al intentsand 8 hastobefully constrained in all
9 purposes, the bike shops or me, someonewho | 9 directions other than rotation through the
10 ishbuilding abicycle, they buy the whole 10 bearings.
11 thing asone unit. 11 Q. Now, you mentioned atapered
12 Q. How are steerer tubes -- 12 plug with a screw fitting on top that
13 scratch that. 13 pre-loads the bearings.
14 Would you agree with me that 14 What is meant by pre-loads the
15 steerer tubes are also often referred to as 15 bearings?
16 steering tubes? 16 A. Okay. Soyou have alower
17 A. | believel've heard it that 17 bearing and an upper bearing, right -- and
18 way also. | would say that those terms 18 there'sdifferent bearing designs, soit's
19 would be synonymous. 19 very hard to speak in generality -- and you
20 Q. Andwould you agree that if 20 put the steering tube through and now how do
21 either of usrefer to either asteering tube 21 you constrainit axially? Right?
22 or steerer tube, we're referring to the same 22 On some steering tubes, you can
23 pat? 23 tighten it so the taper plug t will expand
24 A. | think that'safair thing to 24 and now make sure there's no clearance
25 agree upon. 25 radidly. Other onesyou don't need to do
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Page 42 Page 44
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 that becauseit'sreally an exacting fit and 2 A. | don't understand your
3 you can save weight and then all you haveto | 3 terminology, communicate tension to the
4 doistighten the nut that now actualy 4  bearings.
5 constrainsyou. 5 Can you bring up a cross
6 Q. Isthescrew that'srelated to 6 section, please, because I'm trying to
7 thetapered plug pressing against something 7 describe thingsin general and there are
8 called atop cap? 8 different designsfor bearing
9 A. Wadll, thetop cap iswhat 9 configurations?
10 constrainsthe -- when you put the top cap 10 Q. Areyou familiar with headset
11 on, that now prevents the steering tubefrom |11  spacers?
12 falling out the bottom of the bicycle. 12 A. Yes. Thebearingsin the head
13 That's what makes contact with the upper 13 tube are often -- it's part of what you
14 bearing. Remember, you don't havetohave |14 would call the headset, but again, you've
15 thetapered plugin. It dependson the 15 got to bring up adrawing if you want to ask
16 design. That wasone particular type. 16 me about specific parts please.
17 Q. How doesthe top cap prevent 17 Q. Would you please look at figure
18 the steering tube from falling out of the 18 oneof Exhibit 1001?
19 bottom of the bicycle from a mechanical 19 A. | am. There'sthebicycle
20 perspective? 20 right there.
21 A. Okay. Sol wish| could draw a 21 Q. If you need meto share my
22 picture. But to resist the loads -- 22 screen, please let me know.
23 right?-- you have -- excuse me -- two 23 A. Okay.
24 bearings, alower bearing and upper bearing. | 24 Q. Do you understand where the
25 Thelower bearing will take vertical loads 25 head tube 204 isin this figure?
Page 43 Page 45
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 upward or forces. So if you will think 2 A. ldo.
3 about it, when you're riding, the weight of 3 Q. And then above the head tube at
4 therider isresisted by the road, so 4 thetop, presumably attached to the steering
5 theresaforce that travels upwards from 5 tube, isastem.
6 theroad through the wheel into the forks, 6 Do you see that?
7 into the crown and then presses on the lower 7 A. Wadl, it'snot labeled and the
8 bearing such that you now are resisting 8 stemis sometimes referred to what connects
9 those upward forces. 9 thetop of the steerer tube to the
10 There's nothing to keep the 10 handlebars, so that would be your stem
11 tubefrom sliding out and now the upper 11 length.
12 bearing depends upon your bearing designs, | 12 Q. That'swhat I'mreferring to.
13 but typically now will be able to take the 13 A. Okay.
14 loadsin the other direction, but you have 14 Q. Thenwhat spans the distance
15 got to be able to pull on it somehow and 15 between the stem and the head tube?
16 that'swhere the top cap will now act 16 A. Okay. It'snot labeled, but if
17 against the upper bearings race to take the 17 you zoomin, you seeit ailmost looks like
18 loads downward. 18 a--it'snot abellows, but it looks like
19 Like for example, you get air 19 concentric rings are drawn, so it depends on
20 oryou'rejust transporting your bike and 20 thebicycle whether or not you see that
21 theweight of the wheel isthere, you don't 21 spacer there or the head tube goes all the
22 want to be driving down the highway and have| 22 way up to just underneath the stem. So it
23 your front wheel dlide out. 23 depends on the bicycle.
24 Q. What parts communicate tension 24 Q. Sowould those apparent
25 from the top cap to the bearings? 25 concentric rings be headset spacers.

12 (Pages 42 - 45)

Veritext Legal Solutions

www.veritext.com

888-391-3376

SRAM EXHIBIT 2019, PAGE 12 OF 170



Page 46 Page 48
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A. lcan'tsee |think that's 2 connects the front wheel to the rear whee.
3 what they're caled. | don't remember 3 It supports the crank and the seat, soit is
4 exactly. My bike doesn't have them, so I'm 4 the structure that ties together all the
5 not concerned with them. 5 dynamic elements of the bicycleto givethe
6 Q. Would the steerer tube be 6 rider control of the bicycle.
7 within those headset spacers? 7 Q. What isthetop tube?
8 A.  Yeah, the steerer tube will 8 A. Sothetoptubeinfigure one
9 takeall theforce from your -- grabbing the 9 is206 and that connects the seat post to
10 handles-- oh, | shouldn't use my hands on 10 the head tube across the top.
11 thevideo. 11 Now, that is ostensibly what
12 All the force of the bicyclist, 12 would bereferred to asabicyclein the old
13 therider, forward in terms of their dynamic 13 days, amen'shicycle. And awomen's
14 loads and also the steering loads, the 14 hicycle, it would be bent downwards to alow
15 turning hasto be transmitted ultimately to 15 women with skirts. But all the women | know
16 thewheel and the most efficient way to do 16 ride bicyclesthat they all ook the same
17 isthat direct contact or coupling between 17 that way.
18 the handlebars, stem and steerer tube. 18 There are different dimensions
19 To put some kind of 19 for thewomen, but | think the bent top tube
20 intermediate structural or coupling, someone |20 isan artifact of some old days.
21 might have at onetime or not, but that had 21 Or acruiser bikes men and
22 not be an efficient or safe, in my book, way 22 women ride on the beach -- because | like
23 to couplethings. 23 going to the beach on the Strand in LA --
24 Q. Infigure one of the'993 24  and then having atop tube bent is actually
25 patent, can we see the exterior surface of 25 handy whether you're a man or awoman or
Page 47 Page 49
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 the steerer tube? 2 anything in between, just to get on and off
3 A. | donotseeitinthat image. 3 thething easily, which you often do at the
4 Q. Isthe steerer tube covered by 4 beach, to stop and hang out and chat with
5 other parts? 5 folks.
6 A. Wadl, that'swhy | cannot see 6 Q. Thelower placement of the down
7 it 7 tube on the seat tube allows for easier
8 Q. Soinother words, the steerer 8 standing over the tube and easier
9 tubeisnot visible? 9 foot-over-the-tube action, correct?
10 A. | think you can seejust the 10 A. If you'regoing to either have
11 very bottom of it. At the bottom of the 11 thetop tube lower down or have abend in
12 crown, do you see whereit looks like 12 it, yes, but structuraly, it's stronger,
13 there's concentric circlesin there? 13 thehicycle, if it'sasdrawnin figure one,
14 Again, that's not the intent, | 14 whichiswhy -- that's the way -- all my
15 think, of figure oneisto try to convey 15 hicycles arethat way, except | do have one
16 that particular information. 16 cruiser bikethat | keep at my dad'sin LA.
17 So at first glance, you really 17 Q. What isthe seat tube?
18 can't see anything that tells me any detail 18 A. Sothe seat tube there, it's
19 about the steerer tube in figure one, other 19 not labeled, but that's the tube that
20 than| know it'sthere because it's part of 20 extends from the seat downward.
21 theforksand you need a steerer tube to 21 Do you see the vertical tube
22 steer abicycle. 22 herein the back that goes from the top tube
23 Q. Whatisabicycleframe? 23 tothe down tube, which is not labeled
24 A. A bicycleframeisthe 24 either there?
25 collection of elementsthat structurally 25 So the seat tube takes the
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Page 50

Page 52

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 weight of therider and then there's a 2 I'mnot exactly sure with when you're
3 squeeze collar you can see at the base right 3 talking about the frame we should -- if you
4 near where the rear forks come up to the top 4 want to talk about the seat tube that's on
5 tube and that squeezes the seat tube and 5 part of the frameitself aways and not the
6 takesthe vertical load and then the seat 6 tubethat didesinto it that goes up to the
7 tube extends down in several diametersto 7 seat that's another tube, we just have to
8 now take bending loads. 8 agree on what we want to call those.
9 Which again, when you're 9 Q. Sohaveyou received Exhibit
10 riding, you'll shift your weight on the seat 10 1005 yet, Dr. Slocum?
11 according to the type of terrain and riding 11 A. | havenot. Let metry
12 you're doing. 12 clickinginand out. No. | just have 1001.
13 Q. What isthe down tube? 13 Let metry opening and closing it.
14 A. Sothedown --it'snot labeled 14 Q. Dr. Slocum, I'm going to try
15 here. That'sthe big diagonal going from 15 againtointroduce Exhibit 1005.
16 the head tube back down to the crank. 16 A. Whatisit,sol canlook at my
17 Q. You mentioned that the down 17 paper? Old reliable paper.
18 tubeiswelded to the head tube. 18 Q. Exhibit 1005.
19 What tube is the down tube 19 A. Yes
20 connected to on its other end? 20 Q. 1 will represent that it isthe
21 A. That'sdown at the crank. So 21 German language version of what | believe
22 theresatransversetube. Hold on. Let me 22 you'rereferring to as Denk.
23 see-- | don't think they give me a number. 23 A. Okay. Itsays 1006 on my
24 They're not talking about any 24  paper.
25 other tubes then, everything right at the 25 MS. BHATTACHARYYA: Just for
Page 51 Page 53
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 head tube and the steerer tube. Let me look 2 the record, Dr. Slocum, that's the
3 at one of my other references. 3 English translation of it. 1005 isthe
4 Q. Isthat traverse tubereferred 4 German version of it.
5 to asthe bottom bracket? 5 THE WITNESS: Ahh, okay.
6 A. Itisthebottom bracket. Hold 6 Sorry.
7 on. 7 MR. DURBIN: | was attempting
8 Yeah. You know, if you look at 8 to lay afoundation -- I'm happy -- we
9 Denk for example, Denk is calling out all 9 all know that Exhibit 1006 is the
10 of, you know, the seat tube, which isthe 10 English language translation of 1005.
11 vertical piece that receives the tube from 1 I will now be introducing Exhibit 1006.
12 the seat and the down tube they label as 12 BY MR. DURBIN:
13 101, but it's not labeled in the '993. 13 Q. Do you have Exhibit 1006 in
14 Q. I'dliketo introduce what's 14 front of you, Dr. Slocum?
15 aready been marked Exhibit 1005. 15 A. | havethe paper -- okay. Now
16 A. Okay. I'vegot to see how to 16 1005 just popped up. | don't have 1006
17 get there. | guessthat'll appear in my 17 electronically, but | do haveitin old
18 Veritext thing here. 18 reliable paper.
19 | just want to clean up one 19 Q. Okay.
20 little bit. The seat tube extends from the 20 What is Exhibit 1006?
21 seat downward, but the tube on the frameis 21 A. Thisisthe English trandation
22 aso often called the seat tube, so you have 22 of German patent application DE 19629740 A1.
23 two tubesthat support the seat. 23 Q. Would it be acceptable to you
24 So again, the patent doesn't 24 if werefer to this exhibit as either
25 cdl out those elements, but just for -- so 25 Exhibit 1006 or Denk?
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Page 54 Page 56

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 A. Let'splease use Denk. There 2 axle?

3 aretoo many exhibit numbers running around | 3 A. Gee | wishl could put a

4 inmy head. It's better if we could use the 4 number onit. Therear axle goesthrough

5 name of the patent. 5 andthewhed is straddled by a structural

6 Q. | will endeavor to do so, Dr. 6 member on either side of the wheel. But

7 Slocum. 7 there'snot labeled.

8 A. Okay. Thank you. 8 Q. Isthat structural -- scratch

9 Q. Dr. Slocum, what are seat 9 that.
10 stays? 10 Isthat structural member on
11 A.  Onthe bottom of the seat, 11 either side of the wheel part of the bicycle
12 these are the structures that enable the 12 frame?
13 seat to be attached to the bicycle, the rest 13 A. That'sall welded together, so
14 of thebicycle. 14 when you buy the frame, you basically get
15 Q. I bdievel wasfinally ableto 15 two triangles that share the seat tube as a
16 upload Exhibit 1006, Denk, to the Exhibit 16 common member.
17 Share. 17 | don't know of any that -- |
18 A. Itjust appeared. 18 mean, you order frames and you can have, for
19 Q. Dr. Slocum, what are chain 19 example, the chain stay, you'll sometimes
20 stays? 20 havethem carbon fiber and so -- but then
21 A. Sothisisasoto hold the 21 again, you buy the whole thing built at the
22 chainin place, so I'm not sure -- you want 22 factory, soit's not something that you as
23 meto find thisin Denk or -- 23 the user are going to bolt on yourself.
24 Q. Would you please turn your 24 Right?
25 attention to Exhibit 1001, the '993 patent, 25 So you have the rear wheel

Page 55 Page 57

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 figureone? 2 stayswhich project down from the union near

3 A. Okay. 3 thetop tube to where the axle goes and then

4 Q. Arethechain stays shownin 4 the chain stays again from there forward,

5 thispicture? 5 but those -- my wifeand | have one, too.

6 A. Waitasecond. Youwant meto 6 One of the bikes, it'sa

7 goto 1001 again? 7 titanium frame and those stays are carbon

8 Q. Yes, the'993 patent. 8 fiber, but that's the way the frame came.

9 A. Okay. Holdon. | needto get 9 Everything was al welded and bonded.
10 there. It'snot responding real fast. Why 10 Q. Isthefork apart of the
11 isit dumping me out? 11 frame?
12 Okay. If you goto, for 12 A. No. Thefork isaseparate
13 example, figure one, | seethe rear wheel 13 component that fitsinto the frame. When
14 stays. Those are the structures on the 14 you buy abicycle frame, it doesn't include
15 frame wherethe rear wheel isheld in place. 15 afork. You haveto specify the fork you
16 What was your question? You 16 want.
17 want to know where the chain stays are? 17 That's my opinion anyway. Some
18 They're not labeled herein figure one. | 18 people may look at the thing and say that's
19 can't point to a number. 19 theframe of the bike, but that's not what |
20 But the stay islike -- the 20 would call the frame. | mean, they haveto
21 rear whed stay, that's the structure that 21 work together, otherwise you don't have a
22 holds-- that the rear wheel goes through. 22 hicycle.
23 It dependswhat kind of axle you're using. 23 Q. Isyour understanding that the
24 Q. Do thechain stays extend 24 frame does not include afork in line with
25 between the bottom bracket and the rear 25 how theterm isused by sdllers of the
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Page 58

Page 60

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 hicyclesin the United States? 2 Q. Mountain bikesin particular
3 MS. BHATTACHARYYA: Objection, 3 have gotten very expensive, haven't they?
4 Form. 4 A. Yeah. Wdll, they have alot of
5 A. | don't understand your 5 features. But yes, my original mountain
6 question. 6 bike, anold Trek Liquid from | think it was
7 MR. DURBIN: I'd now liketo 7 '91or'21 bought it was, like, lessthan a
8 introduce a new exhibit that | will be 8 thousand dollars. | still have that
9 marking 2016. 9 bicycle, by the way.
10 (Whereupon, Exhibit 2016 was 10 Q. Doesthisbicycle comewith a
11 marked for identification.) 11 fork?
12 THE WITNESS: You'll haveto 12 A. Yes, thisisthe whole -- looks
13 give me aminuteto -- what seemsto 13 to bethat they're giving you the whole
14 help thisthing upload is | click out 14 thing here. They picked the component set
15 of the folders, wait a minute and then 15 for the derailer, the crank. No pedals, so
16 click inagain. Okay. It'snot here 16 that'savery personal choiceis pedals.
17 yet. Okay. It just camein. 17 Fork, disk brakes, aseat. A seatis
18 BY MR. DURBIN: 18 typically also avery persona thing, so I'm
19 Q. Would you please direct your 19 alittle surprised that they'reincluding a
20 attention to the exhibit labeled 20162 20 sedt.
21 A. Okay. That'swherel am. 21 But yeah, they're giving you
22 Theré'sthree pages. 22 something that's ready to go except for the
23 Where do you want me to go? 23 pedals.
24 Q. Please start on thefirst page. 24 Q. Canyou tell who manufactured
25 A. Okay. 25 thisfork?
Page 59 Page 61
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. What isshown in theimage on 2 A. Thisisthelink, so | think
3 thepage? 3 thisisgoing to be -- that's a RockShox, so
4 A. Thisisthe Santa Cruz high 4 that would be SRAM.
5 tower frame. | can't tell -- it looks like 5 Let me just zoom in closer.
6 itincludesthe shock for therear. It 6 Yeah, Lyrik. Sonow | can see,
7 certainly has the linkage and then you see 7 now that | zoomed in. That's a RockShox
8 down at the base between the down tube and 8 Luyrik fork.
9 the seat tube, it includes the shock. I'm 9 Q. Would you please direct your
10 pretty sure-- yeah, that's definitely the 10 attention to the third page of this exhibit?
11 shock absorber. Let mezoomin. Okay, 11 A. Holdon. I've got to zoom out.
12 yeah. It definitely includes the shock. | 12 Hereitis. | wasright. |
13 can't tell you whose shock that is, though. 13 hadtozoomin. It'skind of crunchy, but
14 Q. Doesthisframeinclude afork? 14 yeah, it'saRockShox lyrik.
15 A. Thereisnot afork included 15 And the rear shock, asit says
16 here. It'sthe structure of the frame and 16 here, isaFox Float Rhythm. And again, it
17 the shock. 17 dependswhich oneyou buy. The R1 were
18 Q. Would you please direct your 18 looking at isthe RockShox fork. The S
19 attention to the second page of this 19 version has a Fox fork, as does the GX.
20 Exhibit 2016? 20 (Whereupon, Exhibit 2017 was
21 A. Okay. That'sthewhole bike 21 marked for identification.)
22 for -- that big red arrow is pointing to the 22 MR. DURBIN: Dr. Slocum, I'd
23 Rversion. | presumethat'sfor the 23 now like to introduce an exhibit that
24 components that come with it for $4,999. 24 I've labeled 2017.
25 What aded. Buy two. 25 THE WITNESS: Okay. I've
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Page 62 Page 64
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 closed the previous one and now | have 2 what | see and what the particular
3 to wait aminute. 3 gpecifications are and marketing is not
4 MS. BHATTACHARYYA: Mr. Durbin, 4 aways consistent, so I'm not going to try
5 we've been going over an hour. 5 toclaim oneword or another. If theword
6 Whenever it's agood time to take a 6 frameisitin,it'sgotto at least have a
7 break ... 7 frame. But I'm not willing to opine on
8 MR. DURBIN: Arpita, if you'd 8 setting new international standard
9 like to take a break right now, that's 9 terminology.
10 okay. Otherwise, | have lessthan a 10 MR. DURBIN: Completely
11 handful of questions with this exhibit 11 reasonable, Dr. Slocum.
12 and I'd say it may be more practical to 12 That concludes my questioning
13 end after those two or three questions. 13 with this exhibit. How long do we need
14 Would you rather go now or in 14 for abreak? Maybe ten minutes?
15 five minutes? 15 THE WITNESS: Y eah, ten minute
16 MS. BHATTACHARYYA: It'sfine. 16 isalso fineto --
17 I can wait five minutes. 17 MR. DURBIN: Isthat enough?
18 | just wanted to say at some 18 Do you need 15?
19 point sooner rather than later, let's 19 MS. BHATTACHARYYA: Let'ssay
20 take abreak. But yes, let'sfinish 20 let's come back -- it's 9:27 my time.
21 your round of questions about the next 21 Let's come back at 9:40.
22 exhibit and then we can take a break. 22 MR. DURBIN: That works. Thank
23 MR. DURBIN: Great. That was 23 you, al. I'll speak with you then.
24 my plan, too. Thank you. 24 We could go off the record now.
25 25 THE VIDEOGRAPHER: Timeis
Page 63 Page 65
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 BY MR. DURBIN: 2 12:28 p.m. We're off the record.
3 Q. Dr. Slocum, what isshownin 3 (Recess taken)
4  thisexhibit? 4 THE VIDEOGRAPHER: Weareon
5 A. ThisisaTrek from the 5 the record.
6 website. It's showing the 1120 frame set 6 Thetimeis 12:40 p.m.
7 from Trek. And then there's a second page 7 BY MR. DURBIN:
8 which shows -- it talks about the frame, you 8 Q. Dr. Slocum, at any time during
9 can click on wheels, drive train, but those 9 this past break did you discuss your
10 elementsaren't there. It'sapieceof a 10 testimony with anyone?
11 website. | would have to click to get more 11 MS. BHATTACHARYYA: Dr. Slocum,
12 pieces. 12 | would instruct you not to answer any
13 But thisisjust describing the 13 questions about any contents of any
14 frame's structureitself. The 1120 frame 14 discussions.
15 setit'scaled. 15 You can give ayes or no
16 Q. Doestheframeinclude afork? 16 answer.
17 A. Thisframe set does not include 17 A. I'msorry. Now I'm-- | was
18 afork. It hasthe head tube for the fork 18 not discussing the content of my deposition.
19 togointo, but the framein itself does 19 Q. Thank you, Dr. Slocum.
20 not, as advertised here, 20 Dr. Slocum, what isan
21 Q. Doyouknow why it'scaled a 21 applicant admitted prior art?
22 frame set and not a frame? 22 A. Soinapatent -- inthe
23 A. | dontknow. Tome, that's 23 background of a patent -- well, application
24 the sametype of wording. So whenever I'm | 24 and then it becomes a patent -- you're often
25 looking at bicycle stuff, | look and see 25 talking about what is known and that's
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Page 66 Page 68
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 useful for helping to identify what might be 2 Soif you say | have carbon
3 lacking and therefore the basis for what 3 fork tubes, I'll know you're talking about
4 you'rethen goingtotry to claimasan 4 thetubesthat go down from the -- extend
5 invention. 5 fromthe crownto thewheel. Thereare
6 Q. Doyou also refer to applicant 6 bikes|'ve seen where there's carbon
7 admitted prior art astheinitiaism AAPA? 7 actually for the steerer tube, but those are
8 A. | doinmy declaration. 8 pretty rare.
9 Q. Doesapplicant admitted prior 9 I'm trying to think of anybody
10 art serve asthe basisfor any obviousness 10 who -- other than just demos I've seen, I'm
11 groundsin your declaration? 11 not aware of any commercial carbon steering
12 MS. BHATTACHARYYA: Objection.12 tubes. I'm sureit exists somewhere.
13 Callsfor alegal conclusion. 13 Q. Areyou familiar with the
14 A.  Wadl, it formspart of -- if 14 steerer tubes that are accused of
15 vyou consider thisthat's known in the 15 infringement in the related district court
16 context of thisother art I'm citing, now a 16 case?
17 claim can be obvious, for example. But we 17 A. | had not examined those, so
18 would have to go to a specific claim, 18 | --if you showed me one, | wouldn't be
19 gpecific cited art for me to say anything 19 ableto identify it.
20 morethan that general generalization. 20 Q. Isthecrown also known as
21 Q. How are steerer tubes attached 21 ridge?
22 totherest of the bicycle fork? 22 A. ltcanbereferredtoit as
23 A. Wédl, the bicycle fork includes 23 that because, again, it acts like -- you got
24  the steerer tubes and then the tubes, it 24  onetube going down on each side of the
25 would extend downward to thewheel and also | 25 wheel and you've got to join them, so you
Page 67 Page 69
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 thecrown. 2 canrefer -- somerefer toit asaridge. |
3 So in general, the term hicycle 3 refer toit asthe crown.
4 fork isthe whole thing. You have the 4 Q. Dr. Slocum, I'm now going to
5 steerer tube, you have the lower tube, so 5 introduce an exhibit that's already been
6 they'reall tubes because everythingin a 6 labeled Exhibit 1003.
7 bicycleisgoing to be tubular when 7 A. Okay. I'll wait for it.
8 possible, except the crown. 8 Okay. That's my declaration.
9 So the crown iswhat joins the 9 Q. Didyou draft your declaration
10 steerer tube -- right? -- to the tubes that 10 inthis matter?
11 extend down through which the whed axis-- |11 A. |did. | started out -- |
12 there's different types, whether you have a 12 don't know about how -- do you want me --
13 skewer or an axle. Thereisvariouswaysof |13 thisisto be parsed or just the general how
14 attaching awheel to those front tubes. 14 it cameto be?
15 Q. Do thetubesthat extend 15 Q. Didyou physically type out
16 downward to the wheel have another name 16 your declaration?
17 other than tubes? 17 A. Bigchunks. Theway it starts
18 A. Wadl, sometimesthey're 18 was| met with Arpita. What do you want me
19 referred to asthe lower fork tubes or fork 19 todo? Well, | want you to look at the '993
20 tubes, prongs. Becauseit'safork -- 20 patent, read it, understand it. Here's some
21 right?-- so there's prongs. 21 references and here are the claims that we
22 When someone says fork tubes, 22 want you to specific address. If you need
23 youright away -- | start, anyway, at the 23 anything else, let me know.
24 axleandthen| go on al the way up to the 24 So it startswith | got a
25 handlebars. 25 boilerplate from her of the legal
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Page 70 Page 72
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 understanding because that's the legal 2 altogether?
3 boilerplate and then the claims that she 3 A. Again, | sadit'smorethana
4 wanted metolook at. That wasall the -- 4 few daysand it certainly is not months. It
5 wall, theinitial document. 5 wasawhileago and | do alot of things. |
6 And then as | started to read, 6 havetwo companiesthat | runthat | design
7 1 would start to type in and fill in what | 7 stuff for. I'm aquite active person. So
8 thought wasrelevant and | found that 8 any one particular thing doesn't ring a bell
9 corresponds to what's obvious and by what 9 intermsof time allotment that | can think
10 and then we bounced back and forth. 10 of.
11 So she essentially was my 11 Q. Doesyour answer include work
12 scribeinitialy to get it started and then 12 inthe underlying district court or was it
13 [Ifillin. Andit hasto beinaparticular 13 limited just to thisinter partes review?
14 format, so again, she does the formatting to 14 A. | thought you were asking about
15 make sureit'sthe way it needsto be 15 just thisdeclaration. Thedistrict court,
16 presented, but al the opinions are mine. 16 that wasalong time ago in my timeframe, so
17 Andl typedalot. You can seg, like, the 17 | really have zero clue about -- again, it
18 spreadsheets and the technical descriptions. 18 would be more than aday or two probably,
19 That's-- again, it hasto be edited, 19 but it certainly is not months by any means.
20 becausel just blast thingsin, but yeah. 20 Q. Would you please turn your
21 Q. Whatisyour hourly -- strike 21 attention to paragraph 60, starting on page
22 that. 22 39 of your declaration, Exhibit 1003
23 What is your hourly rate for 23 A. Okay. I'mon page 39,
24 work in this matter? 24  paragraph 60.
25 A.  For any matter, it's $800 an 25 Q. What do you mean when you state
Page 71 Page 73
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 hour. 2 inyour declaration that a POSITA would have
3 Q. How much haveyou hilledin 3 known to and then it goes on to say affix
4  this matter? 4 the upper end of the steerer tubeto a
5 A. | don't remember what it took 5 handlebar or handlebar stem and affix the
6 todothedeclaration. | didn't review that 6 lower end of the steerer tube to afork
7 forthis. 7 crown by anut?
8 And again, that's where Arpita 8 A. Soafork crown can -- sorry.
9 actsasthe scribe because they don't want 9 The steerer tube can go in the
10 topay and | just don't have the time to do 10 fork crown where you have ataper and it
11 alot of the formatting that's required. | 11 goesin the taper and then the nut -- you
12 focus on just the technical part. 12 canuseanut thento pull it -- snug it
13 Q. Do you have an estimate of how 13 into thetaper.
14 much you billed in this matter up to date? 14 And when you have atapered
15 A. Youknow, | don't. It was many 15 fit, you can shrink it in or you can pull it
16 monthsago that | turned this report in, so 16 inwithanut. Either way, that type of a
17 1justdon't. It wasn't ahuge amount. You 17 fit, it will be asgood as -- essentidly it
18 know, it wasn't months. It wasn't aday or 18 actslike anintegral connection.
19 two. So somewhere between that. But that's |19 If it was all the same or
20 al | can estimate. 20 similar aloy, you could weld it, you could
21 Q. Now,thisisarelated 21 bondit, braiseit. There'sanumber of
22 question, but maybe it has a different 22 ways. But oneway you candoitisif you
23 answer. 23 have ataper and then you pull it tight with
24 Do you know approximately how 24 anut.
25 much time you spent working on this matter | 25 Q. Please now turn your attention
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Page 74 Page 76
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 toparagraph 67 on page 42 of your 2 aplanefor which I'm going to now talk
3 declaration, beginning on page 42. 3 about, so | can understand at least in one
4 A. Okay. Holdon. Let meread. 4 instanceif | definethis plane, now | can
5 Okay. 5 put some sense to what's thicker and what's
6 Q. Why do you cite to applicant 6 thinner with respect to this plane.
7 admitted prior art in this paragraph? 7 Q. Doesthis paragraph 67 explain
8 A. Wadl, again, it boils down to 8 how you believe that the prior art shows at
9 when you think about when peopletalk about | 9 least one element of the claimed invention
10 theloadson abicycle, the most severe 10 of the'993 patent?
11 loadsthat people will understand -- and 11 A. I'mnot sure | understand your
12 that would be -- | would have to go back to 12 question, because I'm not referring to any
13 the'993itself if you want meto citea 13 particular element here.
14 particular part that's being discussed. The 14 Again, I'm setting up my basis
15 maximum loads that you're nominally 15 for understanding what directions are, so
16 designing for are going to be when you're 16 when| read prior art and | can understand
17 traveling straightforward and then that's 17 what directions are being stated there, so
18 the earlier discussion from this morning 18 we have acommonality of understanding of
19 about the plane of travel would be aligned 19 direction and what -- which plane -- in
20 with the frame for the nominal discussionof |20 other words, which planes we're talking
21 whenyou'relooking at loads and actually 21 about with respect to loads on the bicycle.
22 sizing membersin the bicycle, when you 22 Q. Sowould you agree with me that
23 start to turn, now you're tracing out a 23 you do not rely on this paragraph or on
24 tangent to an arc and now | don't know which |24 the-- scratch that.
25 oneyou're talking about. 25 Would you agree with me that
Page 75 Page 77
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 So you would either -- the only 2 you do not rely on the applicant admitted
3 two planesthat would make -- well, there's 3 prior art to show any limitation that
4 threeif you really want to go. 4 requiresthe vertical plane of travel of the
5 Anyway, two planes that make 5 bicycleto be aigned with the fore aft
6 sense are the planes that go through the 6 direction of the bicycle --
7 front wheel and the plane that goes through 7 MS. BHATTACHARYYA: Objection
8 theframe. You know, thetriangle or 8 Form.
9 diamond shape. 9 Sorry, go ahead.
10 And let'sjust please say the 10 BY MR. DURBIN:
11 frameisnominally adiamond shape. You 11 Q. -- andthepivating of the
12 know, some people -- or atriangle. 12 front wheel about the steering axisin the
13 Triangleis even better, ssimpler, because 13 vertical plane of travel?
14 it'stechnically arhombus, not adiamond. 14 MS. BHATTACHARYYA: Objection
15 Anyway, the triangle of the 15 Form.
16 mainframe, we're not talking about the 16 Callsfor alegal conclusion.
17 stays, which they're in the mainframe. So 17 A. Canl| please have the question
18 that'swhat I'm talking about. 18 again because you were talking and then
19 Q. Doesthis paragraph serveasa 19 there was an objection and I'm very confused
20 basisfor any groundsin your declaration? 20 becauseit wasarather long string of
21 MS. BHATTACHARYYA: Objection,21 words.
22 Callsfor alega conclusion. 22 BY MR. DURBIN:
23 A. I'mnot sure | understand what 23 Q. | will repeat the question.
24 you're asking. 24 Would you agree with me that
25 What I'm doing is I'm defining 25 you do not rely on the applicant admitted
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Page 78 Page 80
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 prior art to show any limitation that 2 A. Correct.
3 requiresthe vertica plane of travel of the 3 Q. And the limitation described by
4 bicycleto be aigned with the fore aft 4 element 1A is an elongate hollow body
5 direction of the bicycle and the pivoting of 5 arranged around a steering axis located in a
6 thefront wheel about the steering axisin 6 vertical plane of travel of the bicycle.
7 thevertica plane? 7 Correct?
8 MS. BHATTACHARYYA: Objection, 8 A. Correct.
9 Form. 9 Q. DoesDenk disclose an elongate
10 Callsfor alegal conclusion. 10 hollow body arranged around a steering axis
11 A. I'msorry. |justdon't 11 located in avertical plan of travel of the
12 understand your question. 12 hicycle?
13 The reasoning isthe claim 13 A. Itdoes. The Denk, for
14 itself -- right? -- there's some ambiguity 14 example, head tube -- right?-- isan
15 there particularly when we consider the 15 €eongate hollow body arranged around a
16 wholedistrict court claim construction. 16 steering axis.
17 So I'm merely stating here for 17 Soif | goto Denk figure 2A,
18 the purposes of my opinion for this IPR, 18 for example, you see thereis the head tube
19 thisisgoing to be the plane with respect 19 103 and then as | show here, now if we go to
20 towhat I'm referring to when | look at the 20 column five and figure 11, it isnow
21 prior art. 21 going -- I'm sorry.
22 The admitted prior art, in my 22 Cross section -- not figure 11.
23 mind, is supportive of me stating thisis 23 Denk column five. Let me go back thereto
24 thevertical plane about which I'm talking 24 column five, figure 1L.
25 and the steering axisin that plane, I'm 25 So column five states --
Page 79 Page 81
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 @asogoing to assume that it is oriented 2 there'sfigure 1A and then figure one, it's
3 wherethe front wheel isforward. 3 not 11, 1L. It showsalongitudinal view of
4 We earlier discussed this with 4 the exemplary embodiment according to figure
5 respect to remember you were asking meabout| 5 1A.
6 waell, if | rotate the steering tube 45 6 So hereisfigure 1A and then
7 degrees. So we had this discussion earlier 7 1L way at the bottom right -- do you see
8 about -- analytically | have to be able to 8 that tube down there on the lower right of
9 define what's with respect to what. 9 Dernk, just to theright of figure 1H? |
10 Soif | just say look, prior 10 guessthat'snotanLl. That'sanl.
11 art -- admitted prior art isavertical 11 Capita I. | don't know why they didn't use
12 plane through the frame and I'm going to 12 lower case dso.
13 dign everything with that and just look now |13 Q. Isityour position that
14 at my prior art, the patent isto seeis 14 element 103 in Denk discloses what is
15 thereprior art patents that have tubes 15 described in element 1A of the '993 patent?
16 thicker in that fore and aft -- thisis 16 MS. BHATTACHARYYA: Objection
17 where| need to know which planein 17 Cadllsfor alega conclusion.
18 alignment is-- than out of plane, the other 18 A. 1A through H, asit says, shows
19 direction, transverse. 19 various cross sectional shapes of the
20 Q. Would you please turn your 20 lightweight component according to the
21 attention to page 41 of your declaration, 21 invention.
22 Exhibit 1003? 22 If you look at Denk in -- hold
23 A. Okay. 23 on, let mefindit -- | just need to read
24 Q. Thispagelists claim element 24 through here. Hold on.
25 1A;isthat correct? 25 There's aparagraph in Denk
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Page 82 Page 84
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 whereit talks about you apply this to any 2 understanding your question.
3 tubeinthebicycle-- and | want to get the 3 Q. Canyou explain to me how Denk
4 right -- here we go. 4  discloses this claim element?
5 Column four, let's see, one, 5 A. Wdl, that'swhat I'm
6 two, three, fourth paragraph down on column | 6 showing -- I'm describing in my paragraph 65
7 four. It says preferred uses of the 7 andthen | show on page 42 the pictures
8 invention have been described above and 8 through Denk 1L with the cross section
9 it-- andlater on, it even talks about the 9 corresponding to that, which shows the
10 chain stays, for example, you could usethis |10 variation in thickness and -- you see the
11 in. 11 linesix in Denk? I'm showing Denk figures
12 But anyway, hereit says. 12 1A and1L.
13 Thus, the lightweight component for bicycles |13 So if we go to the Denk figures
14 issuitable for practically all tubular 14 and the Denk text and specifically that
15 components, i.e. top tube, down tube, seat 15 direction six, that line that goes as siX,
16 tube, head tube, fork tubes, rear wheel 16 labeled assix -- and | can go and pull it
17 stays, seat posts, handlebars, handlebar 17 out of Denk, if you would like -- that is
18 stemandthelike. 18 thedirection of where | am going to need to
19 So it's teaching me that 19 have maximum strength.
20 anywhereyou have atubein abicycle, look |20 So the moment of inertia of
21 to see can this give you more strength and 21 thissection about which | calculate the
22 lessweight. And this gets back to the 22 strength would befive, thelinefivein
23 planel wastalking about earlier in the 23 figure 1A and that's transverse or
24 admitted prior art. 24 perpendicular to the plane of travel.
25 Y ou have to pick anominal 25 And we could go through, you
Page 83 Page 85
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 plane about which you're going to analyze 2 know, how you calculate the moment of
3 theloads of the bicycle as your starting 3 inertiabased on distance from the neutral
4 point for design and the default is always 4 access, et ceterg, et cetera. | don't think
5 just traveling straight ahead. 5 you want that discussion at this point.
6 Q. Inthat portion of Denk that 6 Q. Thequestion that I'm looking
7 youjust read and reviewed, does Denk 7 to have answered is where does Denk disclose
8 disclose an elongate hollow body arranged 8 the steering axis?
9 around asteering axis located in vertical 9 A. Youseefigure 1L.2? Do you see
10 plane of travel inthe bicycle? 10 thatit'slabeled two? Let me go there.
11 A. That'sthe head tube. 11 When you look at -- hold on.
12 Q. Soin paragraphs 65 through 72 12 Let mefindit.
13 of your declaration, you are relying on the 13 Column four where, again, it
14 head tube disclosed in Denk as disclosing 14 saysyou can usethisfor seat tube, head
15 thiselement of claim one of the '993 15 tube, fork tubes, any tube. So now figure
16 patent? 16 2A, the head tubeis 103, and the axis of
17 MS. BHATTACHARYYA: Objection, 17 thetubeis going to be the steering axis,
18 Form. 18 aswe discussed earlier, because the
19 A. | think | understand your 19 steering tube slides through 103 and
20 questionaswhen| read 1A, it'snot telling 20 bearingsin 103.
21 methere whether or not that is the steerer 21 Remember we had the discussion
22 tube or the head tube because an elongate 22 earlier about the bearings and how you
23 hollow body arranged around a steering axis, |23 preload everything so the front wheel
24 well, that describes the steering tube and 24 doesn't fall out?
25 thehead tube. Sol think that's how I'm 25 That axisisthe sameastwo in
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Page 86 Page 88
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 figure 1L and figure 1A can be across 2 Q. | likeit when they put the
3 section through 1L, the center of that line 3 arrows on the pedals so that | know which
4 six and linefive, that's the center of the 4 way to turn them with my wrench.
5 circledefined by three. 5 A. I canlook inthethread and
6 Remember we talked earlier 6 tell you because | do enough threads, but to
7 about al of these steerer tubes have a 7 be honest with you, | use a Sharpie and
8 round outside, so it goes through the 8 label them when they're not labeled because
9 bearings? A circle-- around circle hasa 9 sometimes, you know, you're assembling your
10 center. That's the center of those 10 bikeandit'sdark and ...
11 crosshairs, if you will. It'sthe same -- 11 Q. Would you pleaseturnto
12 that longitudinal axis has been the steering 12 paragraph 166 of your declaration, which is
13 axis. The steering axiswill be through the 13 onpage 107?
14  center of the head tube, 103. 14 A. Okay. Let metake alook.
15 Q. DoesDenk state that center 15 Q. Yes. Pleasereview the
16 linetwo isasteering axis? 16 paragraph.
17 A. It'sinherent in a head tube 17 A. Okay.
18 that that isasteering axis. Denk doesn't 18 Q. Why do you cite to applicant
19 havetotell meoneplusoneistwo. An 19 admitted prior art in this paragraph?
20 axisisanaxistoaPOSITA whenyou're 20 A. Thisisthe same discussion we
21 looking at the frame of abicycle. 21 just had. Because when | start talking
22 So | presume they could, but 22 about Valat -- | assume that's how you
23 they don't also give me al the equations 23 pronounceit --
24 for caculating the moment of inertia. 24 Q. That worksfor me.
25 Again, it's going to assume you're going to 25 A. Okay. | just want to make sure
Page 87 Page 89
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 gotoahandbook and just apply that. You 2 that when | start talking about art, we're
3 could, but you don't need to is my 3 adl agreeing on what isthe vertical plane
4 understanding. But I'm not alawyer. 4 of travel.
5 Q. Doany of theprior art 5 Q. Dr. Slocum, I'm now going to
6 references state that center linetwoisa 6 introduce an exhibit that's already been
7 steering axis? 7 marked Exhibit 1007.
8 MS. BHATTACHARYYA: Objection, 8 A. Okay. I'vegottoclickinand
9 Form. 9 out acouple of times until it -- okay.
10 A. I'dhaveto go and look 10 Thereitis. Valat.
11 particularly. Again, it's something that 11 Q. What isthis document, Dr.
12 everyone knows that the steering axis goes 12 Slocum?
13 through the center of the head tube. I've 13 A. Thisisavery old patent --
14 never seen a head tube where the bearings 14 European -- on improvements for tubes and
15 wereeccentric. | just can't even think of 15 cyclesand likeframes. So | believe he
16 it. 16 even refersto motorcycles.
17 So, you know, one plus oneis 17 Q. Isthisdocument that is
18 two. Theresaleft pedal and aright pedal 18 labeled Exhibit 1007 what you have
19 onabicycle. It'sjust -- that'sjust the 19 previously referred to as Valat?
20 way itis. Theleft pedal hasaleft hand 20 A. ltis. Andif wecould again
21 thread and theright pedal has aright hand 21 usethe nameinstead of the exhibit number,
22 thread, even though you would think it would |22 it would be appreciated.
23 beopposite. We can getinto -- it'savery 23 Q. I canagreetodo my bestto
24 interesting physics about why that is, 24 refertoit at least asValat.
25 0.. 25 Would you please turn your

23 (Pages 86 - 89)

Veritext Legal Solutions

www.veritext.com

888-391-3376

SRAM EXHIBIT 2019, PAGE 23 OF 170



Page 90 Page 92
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 attention back to Exhibit 1006, which we 2 record.
3 refer do as Denk. 3 Thetimeis 1:21 p.m.
4 A. Okay. Youknow, I'm not going 4 BY MR. DURBIN:
5 toclick back and forth because that takes 5 Q. Dr. Slocum, where does Denk
6 time. I'mgoing to just use my paper, 6 mention avertical plane?
7 unless you need meto show something onthe | 7 A. | mean, that's the plane of the
8 screen. 8 frame they're showing, but let me seeif he
9 Q. That worksand if we cometo 9 gpecifically uses that term. He talks about
10 that point, we can mutually agree to look at 10 the center planefive. Hold on. Let me--
11 the screen together. 11 I'll go through and read the whole thing and
12 A. Okay. Sol amback now in 12 seeif heusesthetermsvertical versus,
13 Denk. 13 for example, sample plane.
14 Q. What does Denk disclose? 14 But | can't say yesor no he
15 A. I'mnot sure | understand your 15 used that specific term vertical plane.
16 question. You mean broadly? 16 Whenyou'relooking at abicycle framelike
17 Q. I'll ask anew question. 17 2A,if it'slying on the table, that's not
18 What does Denk disclosein a 18 vertical. That'shorizontal. Right?
19 broad sense? 19 So again, this gets back to |
20 A. That you can take atube that 20 haveto defineaplaneif | want to
21 hasaround outside and give it adifferent 21 understand the loads that are being applied
22 shapeontheinsidein order to orient the 22 and what those orientations are.
23 strength propertiesin adirection to give 23 So when I'm in the context of
24 you strength in one direction without really 24 everything Denk isteaching, al | haveto
25 necessarily increasing the mass because 25 know iswhich -- the plane that passes
Page 91 Page 93
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 you're going to take mass from another 2 through the frame and whether it's vertical
3 direction that you're not so concerned about 3 or horizontal, that descriptor doesn't
4 and useit in the direction about which you 4 matter. It'sthe plane of the frame.
5 ae 5 Then when you'reriding it and
6 Q. Would you agree with me that 6 it'svertical, then that tells me where the
7 the abstract listed on the front page of 7 loads are coming into the whesl, through the
8 Denk is congruence with your previous 8 fork and then through the bearingsinto the
9 answer? 9 rest of theframe. That will tell me where
10 MS. BHATTACHARYYA: Objection.10 to orient my cross sections.
11 Form. 11 Q. Incolumn two of Denk, the
12 A. Yes | wastryingto put my 12 paragraph that begins with a consideration
13 answer in more layperson terms. | could 13 of theload on abicycle frame --
14 havejust read the abstract and -- 14 A. Oh,okay. Yeah. There'sthe
15 congruence or whatever the word you used -- |15 vertical planeright there. See, | would
16 synonymousishow | would have said it. | 16 havefounditif | kept onreading, but ...
17 presume that congruency thing isalegal 17 Okay. Same answer.
18 thing, but | would use the term synonymous. | 18 Q. Thisportion of Denk, this
19 THE VIDEOGRAPHER: Counsel,| |19 paragraph of Denk -- scratch that.
20 apologize to interrupt. 20 In this paragraph of Denk, is
21 We need to go off the record. 21 Denk discussing abicycle frame?
22 Thetimeis 1:20 p.m. 22 A. Heis
23 We're off the record. 23 Q. Would you please review the
24 (Recess taken) 24 following paragraph that begins with: The
25 THE VIDEOGRAPHER: Wereonthe25 design according to the invention now
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Page 94 Page 96

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 alows... 2 anywhere you want to direct particular
3 A. Okay. Holdon. Let meread. 3 strength propertiesto and in particular
4 Okay. 4 here, you could use this on the frame.
5 Q. Inthisparagraph of Denk that 5 That's my understanding of the paragraph.
6 you just reviewed, is Denk discussing a 6 Q. Andyou had mentioned in your
7 bicycle frame? 7 prior response that Denk may also apply to
8 A. That particular paragraph is 8 goalf clubs; isthat correct?
9 talking about the frame and then it 9 A. Wadl, before that, the seat

10 continues with other components other than |10 post is an example there he's picking and

=
=

then it saysit also applies for other
applications, which isagolf club, for

11 just the framein the next paragraph and
12 then he even goes on to talk about golf

=Y
N

13 clubsas another example of whereyou could |13 example.

14 usethis. 14 Q. DoesDenk aso suggest that its

15 So he has specific paragraphs 15 component may be used for objects capable of
16 for different specific parts, but he covers 16 flight?

17 everything from the frame to the seat post 17 MS. BHATTACHARYYA: Objection
18 and again on column four to theforkstothe |18 Form.

19 chain staysto the wheel stays. Anything 19 A. | don't understand what you

20 that'satube. 20 mean, for flight. You mean like airplanes?

21 Andit's-- again, it's 21 Q. Would you please direct your
22 referenced with respect to that plane, 22 @tention to the third paragraph of column
23 vertica plane or -- you lay thisthing on 23 one?
24 thetableto anadyzeitandit'sa 24 It begins with: Lightweight
25 horizontal plane. So that'swhere| define 25 components of the type under the discussion
Page 95 Page 97
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 the plane through the frame. 2 here--
3 But he uses the term vertical 3 A. Okay.
4 frame when he's specifically talking about 4 Q. Would you please review that
5 loads from the road as we were discussing 5 paragraph?
6 earlier. 6 A. Lightweight components of the
7 Q. Dr. Slocum, I'd like to re-ask 7 typeunder discussion here are preferably
8 the question again because | believe | was 8 usedin sectorsin which stringent
9 successful in limiting my question to this 9 requirements for strength and rigidity
10 paragraph, but the paragraph that begins 10 conflict with low component weight.
11 with the design according to the invention 11 In general, thisis morethe
12 now alows, that paragraph in particular is 12 casefor objects capable of flight, for
13 discussing the bicycle frame. 13 example, hang gliders, lightweight aircraft,
14 Correct? 14 et cetera, and sports, for example in the
15 A. Kindof. Itsays: Thedesign 15 manufacture of ski poles, paddles for
16 according to the invention now alowsthe 16 canoes, kayaks, golf clubs, tennis rackets,
17 cross section of the tubular portion of the 17 fishing rods and the like.
18 lightweight component to be designed in such | 18 That's like what | was talking
19 away that the force absorption of the 19 about earlier thismorning. You'll pay
20 components of abicycle frame -- 20 about $100 a pound for weight reduction in
21 So they talk about the 21 anairplaneisatypica metric.
22 invention and now I'm going to specifically 22 Q. DoesDenk disclose any methods
23 apply it in the particular instance to the 23 for making Denk's component?
24 bicycleframe. So the beginning of the 24 A. Yeah. Hehasquitealot of
25 paragraphissayingtheinventionis 25 discussion on manufacturing. If you goto

25 (Pages 94 - 97)
Veritext Legal Solutions
Www.veritext.com 888-391-3376

SRAM EXHIBIT 2019, PAGE 25 OF 170



Page 98 Page 100
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 column nine, for example, five paragraphson | 2 and 2C giveme -- | would say 2B and 2C are
3 the bottom, about two-thirds of the way 3 actualy -- okay, so whether or not those
4 down, it says. A first method for 4 arevariations of 1B, you can debate or even
5 manufacturing the lightweight component -- 5 1A. Potentidly, eight, nine, ten -- on
6 and | could go through it if you would like. 6 the order of ten different cross sections.
7 | mean, if you'd like, we could 7 Q. DoesDenk restrict its
8 gothroughitand| can havealittle 8 embodiments to having alongitudina profile
9 discussion of rotary forging and then 9 likethat foundinfigurell orL, 1l or L?
10 turning an even similar grinding to get 10 Scratch that.
11 tapered tubes. 11 Dr. Slocum, would you be
12 Q. Not at thistime, Dr. Slocum, 12 agreeableto referring to what we believeis
13 dthough we may get there. 13 figure 1l aseither 11 or 1L?
14 A. It'sconfined to al of those 14 A. Yeah. Again, it'svery
15 machines, so happy to help with your 15 confusing because everything is alower case
16 understanding if you need it. 16 and what's shown thereisalower caselL,
17 Q. DoesDenk disclose amethod of 17 whichlookslike aone, whichiswhy | said
18 forming Denk's component that may be 18 figurel1l. It'snotL. It's1l, sol don't
19 referred to as swaging or swaging? 19 know why they did that.
20 A. It'sswaging and that's what 20 Q. | tendto agree with you that
21 therotary hammer does. Therotary swaging |21 it looksan awful lot likeit says 1L or
22 machine. Yes. And that'sin particular you 22 even1l. It would make most sense it was
23 canform -- particularly useful for makinga |23 1.
24  tapered tube. 24 | just want to make sure for
25 Q. But Denk does disclose 25 therecord we both agree we're looking at
Page 99 Page 101
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 additional methods of manufacturing Denk's 2 thefiguresthat has both labels one and two
3 component, correct? 3 andthen across section Il across that two,
4 A. Correct. Likefor example, 4 one?
5 turning. Soavery common thing isyou'll 5 A. Correct. Let'sjust say again
6 usearotary swage or a hammer -- I'm going 6 that'sfigure 1l because that's what it
7 tojust cal it arotary hammer because 7 should be.
8 that'saform of swaging -- and then you'll 8 Q. I'l domy best to call it
9 useturning then to clean up and give you 9 figurell.
10 the specific outside round you want. 10 Are the embodimentsin Denk
11 Q. How many embodiments are 11 limited to having a profile like that shown
12 discussed in Denk? 12 in1l, figure 11?
13 A. | wouldhaveto -- several. | 13 A. | don't believe they're limited
14 would have to go back and count them, if you |14 toit. That'san example.
15 would like meto. Butif wejust look at 15 Q.  Sothe number of embodiments
16 thefigures-- you seeinthefigures, in 16 may balloon even above the dozen or so we
17 particular, 1A through H, there's quite a 17 discussed before because they may have
18 few different cross sections and you're 18 different longitudinal profiles?
19 going to pick the cross section to optimize 19 A. I'mnot exactly surel
20 strength by minimizing weight for depending |20 understand your question when you say may
21 onwhat part of the structure you're looking 21 balloon. What Denk is showing isthat the
22 todesignfor. 22 outside profile may be round, may be
23 So at least one, two, three, 23 non-round. Theinside may be round or
24 four, five, six, seven, eight. There's 24 non-round.
25 eight different cross sections on there. 2B 25 And then Denk is providing many
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Page 102 Page 104
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 different examples, including a hexagon, an 2 What that's telling one skilled
3 dlipse. If youlookin 1E, that's-- | 3 intheartiscircle onthe outside, ellipse
4 don't know what | would call the inside 4 ontheinside and the eliptical mgjor and
5 center. But he's certainly showing -- and 5 minor semi axis, in this particular case,
6 then what he's describing in -- hold on. 6 it'sthicker, asit describes here -- but
7 When he goesto talk about all 7 when you set up your spreadsheet or math lab
8 these components, his general description 8 or whatever, you will pick the ration yore
9 is--again, you haveto look at the loads 9 of AtoB, as-- A and B arethe major and
10 of which your section is subject to and put 10 minor semi axis of ellipse, the radii, not
11 masswhereyou want it -- mass or area, 11 thediameters.
12 excuse me-- in order to give you the 12 You're going to pick theratio
13 dtiffness you need to resist those loads. 13 of those two and the ratio of those two with
14 Thisis going to be up to the 14 respect to the outside circle to give you
15 design person then to pick the cross section 15 the stiffnessyou need. That's called the
16 that most meets those demands and that's, 16 moment of inertia calculation.
17 for example, in my report, the spreadshest, 17 So when you say balloon, well
18 thesecond onel put in where I'm showing 18 there'san infinite number of ones --
19 hereisthetype of calculation a POSITA 19 right?-- because | can take a start witha
20 will understand how to do in order to do 20 tube, rotary swage it and then get any wall
21 that optimization. 21 thickness| wantinany. Right? So there
22 So when you think about -- let 22 could be an infinite number. But it still
23 mejust say genericaly, okay, let'slook at 23 obeysthat -- for an ellipse -- mathematical
24 figure 1A. Doyou seel have acircleon 24  description.
25 the outside and then four -- as | believe he 25 Now, you'd have asimilar
Page 103 Page 105
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 referstofour in that particular case as an 2 discussion for the mathematical function
3 dlipse, but let me check to make sure he 3 describing the other shapes they show, or he
4 specificaly called it an elipse. | think 4 shows. It'sjust one.
5 hedid. Yeah. 5 Q. And by aninfinite number,
6 So if you look at the top of 6 you'rereferring to embodiments in Denk
7 paragraph -- sorry -- column six. The 7 because things can be changed around,
8 exemplary embodiments -- that's one -- 8 dtered?
9 according to figure 1A shows a cross section 9 A. Waedll, because the wall
10 of atwo of atube having acircular outer 10 thickness, it may be one millimeter, it may
11 cross sectional contour, three, and an 11 be .99 millimeters. Figure 1A isa
12 dliptical intercross sectional contour, 12 particular embodiment -- right? -- of round
13 four, arranged symmetrically withrespectto |13 and ellipse. That's one embodiment. Now,
14 acenter line or center plane five. 14 there's sub embodiments | guess you'd call
15 Okay? 15 it based on what the ratios of the
16 Then he talks about in this 16 dliptical axisare, but adesign person
17 exemplary embodiment, the highest strength | 17 will now exactly how to optimize.
18 and rigidity values occur in aplanethat is 18 Y ou write that code like | did
19 directed perpendicularly with respect to a 19 that spreadsheet and then | will write asub
20 linesix, so that's defining the neutral 20 function in therethat says calculate the
21 axisof the section and that perpendicularly 21 weight and then calculate the stiffness and
22 intersectsthe plane of symmetry, five. In 22 then Excel is particularly good or if you
23 other words, the optimal rigidity factor is 23 use math lab or whatever, you set up what's
24 perpendicular to the plane of symmetry, 24 called a penalty function for optimizing one
25 five. 25 thing -- includes maximizing one thing and
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Page 106 Page 108
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 minimizing the other. 2 specific tube size from which to start.
3 So that's what a POSITA who 3 Q. DoesDenk state that its
4 designsthis stuff does. Okay? 4 figures are drawn to scale?
5 Now, that's élliptical and 5 A. | dontknow if he-- | don't
6 ova. Then Denk goesinand showsnow I've | 6 think he explicitly statesit. Y ou are not
7 gotinfigure 1B -- I'm sorry -- dliptical 7 supposed to scale a patent drawing, so a
8 andround. Round and round, but I'm going 8 POSITA would not take it and scale it even
9 to offset the round inner round. 9 if hetriedto say it was. But let's see.
10 See the eccentricity there 10 If you go to bottom of column
11 between 13 and 12? That'snot at all 11 five-- okay. Sofirst of all, the top of
12 uncommon for composite fibers because 12 column five, he says particularly the
13 different composites -- excuse me -- may 13 material of the tubular component is
14 have difference between the compressiveand |14 advantageously selected corresponding to the
15 tensile strength of the fiber because you're 15 given requirements.
16 worried about buckling. So that's, for 16 Itisparticularly preferred to
17 example, where 1B would comeinto play. 17 usean dloy that contains aluminum and
18 | don't know how many -- | 18 particularly elasticity behavior, i.e. the
19 mean, again, a POSITA will understand with |19 modulus of elasticity should also be taken
20 these basic primitive shapes, | can orient 20 into account in selecting the aloy
21 them and optimize wall thickness according |21 components.
22 towhat theloads areaslong as| know what | 22 So the modulus of elasticity of
23 planeyou're talking about with respect to 23 the auminum, regardless of the alloy, will
24 theloads. That'svery important. 24 bethesame. | don't know what unitsyou
25 Q. Earlier inyour testimony you 25 want, but nominally 10 million PSI and the
Page 107 Page 109
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 dtated that A and B are the major and minor 2 inimperia system, you divide by 6.9 to get
3 axesof an ellipse or the ellipse -- 3 megapascals. So nominally, 66,000
4 A. I'msorry. Mathematically, in 4 megapascals.
5 generd, the mgjor and minor radii will be 5 So anyway, so when he says you
6 aong the major and minor axes of an 6 choose the modulus of elasticity, he's
7 dlipse. That'show you define how oblong 7 talking about moving away from aluminum to
8 itis. 8 some other material. Then also -- so he's
9 Q. Arevauesarefor the mgor 9 taking about you can injection mold it, you
10 and minor axis provided in Denk? 10 can use carbon fibers.
11 A. Yes If wegoto-- hold on. 11 So that's telling me that wow,
12 Denk does not give me any millimetersin 12 these cross sections that you are showing
13 termsof | think that's what your question 13 below are going to be exemplary. 1'm not
14 s, ishegiving me particular sizes. 14 going to scale those because it's going to
15 It'sjust saying -- talking 15 very much change according to the material.
16 about there being an elliptical profile. He 16 Then that's reinforced with
17 did not give particular sampling sizes. 17 dfter -- at the very bottom after big 6A and
18 He'sgiving the examplein terms of a 18 B, itsays. A plurality of various
19 bicycle. 19 cross-sectional shapes for the lightweight
20 So when you go to, for example, 20 component according to the dimension are now
21 my spreadsheet, you'll start with whether 21 described.
22 nominaly standard tube sizes are close to 22 So these are dll telling me
23 that and then you'll work out fromanominal |23 hereisthe shapesto consider, but if
24 standard. So that's something a POSITA 24 you're going to actually size these things,
25 would know to do. Hedid not give mea 25 you need to go back and pick the material
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Page 110 Page 112
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 andtheloadsit'll be subject to. 2 MR. DURBIN: That works great
3 Q. Just for my own edification, is 3 for me.
4 megapascal s an acceptable unit for modulus 4 THE VIDEOGRAPHER: Thetimeis
5 of dasticity? 5 1:49 p.m.
6 A. Right. Because amegapascal or 6 We're off the record.
7 MPaisone newton per square millimeter of 7 (Recess taken)
8 pressure. One PSl isone pound per square 8 THE VIDEOGRAPHER: We are back
9 inch. If you want to convert real fast 9 on the record.
10 one-- you take one KSI, whichis 1,000, and |10 Thetimeis2:03 p.m.
11 multiply it times seven -- I'm sorry -- and 11 BY MR. DURBIN:
12 you'll get megapascals. 12 Q. Dr.Slocum, I'd liketo turn
13 So for example, theyield 13 your attention to the exhibit labeled 1007,
14 strength of atypical aluminum aloy -- 60, 14 which we referred to as Valat.
15 61, T651, the 51 meansyou stretch it so 15 A. Okay. Let meget my paper
16 doesn't move onyou -- yield strength will 16 becausel like paper.
17 bearound 30 KSI. So how many megapascals| 17 Okay. 1007, right?
18 isthat? Multiply times seven, 210 18 Q. Yes, Dr. Slocum.
19 megapascals. 19 A. Okay, gotit.
20 The finer resolution isyou 20 Q. What does Valat disclose
21 multiply times 6.9 and think of yin and 21 broadly speaking?
22 yang. Right? Yin-yang? If someoneinthe |22 A. Okay. SoValat isparticularly
23 metric system wantsto be able to 23 focused on the steering tube and how to,
24 communicate and have a good design time with 24  again, optimize the structure for the loads
25 someonein theimperial system, then they 25 that you may be encountering.
Page 111 Page 113
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 yin-yang it, go around and around as 6.9 and 2 Q. DoesValat disclose abicycle
3 now you're alittle more accurate. But most 3 frame?
4 people won't remember that, so they feel 4 A. Not the frame as we were
5 lucky and they multiply it by times seven. 5 takingtoit. It'stalking about
6 Thisiswhat | have to teach 6 associated with thefork. So afork
7 because the cross industries in the US and 7 includes the steerer tube and then the forks
8 outside, yeah. 8 that extend down to straddle the wheel. But
9 MR. DURBIN: We've been going 9 it'sfocusing on the steering tube portion
10 on alittle more than an hour, folks. 10 of thefork.
11 Do we want to break now? Do we 11 Q. AndwhatisVaat'sintention?
12 want to break for lunch? 12 A. Widl, if you read on page --
13 THE WITNESS: I'm aways 13 I'msorry. There's only two pages, but the
14 hungry. 14 first page down around line 22, he saysit
15 MS. BHATTACHARYYA: Metoo. |15 hasaready been proposed to provide drawn
16 MR. DURBIN: How about webreak |16 seamlesstubeswith interna helical ribs of
17 for lunch. How much -- 17 long pitch.
18 MS. BHATTACHARYYA: Itstoo |18 And he goes on, it's also been
19 early for our lunch -- 19 proposed to produce tapered tubes from
20 MR. DURBIN: Okay, | can wait. 20 parald tubes by flattening portions of the
21 MS. BHATTACHARYYA: Let'stakel 21 sidesand then forcing the flatsinto V
22 aten-minute break now. It's 10:48. 22 section gutters by means of press tools.
23 Let's plan to be back at, you 23 Then he says according to the
24 know, 11:00, and then maybe an hour 24 present invention, the tubes are provided
25 |ater, we could take another break. 25 with solid interna ribs or reinforcements
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Page 114 Page 116
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 by the swaging process so that a continuous 2 you'd see an artifact, but you don't.
3 externa serviceis produced and such 3 Q. Would it be possible that the
4 reinforcements preferably follow helixes of 4 inventor choseto only show a particular
5 long pitch. They must be provided over the 5 cross section and therefore omit the shadow
6 wholelength of the tube or confined to 6 artifacts?
7 those parts which are subject to sheer. 7 MS. BHATTACHARYYA: Objection
8 Then he goes on -- basicaly, 8 Mischaracterizes the record.
9 heistelling you how to do something to the 9 A. Youknow, | don't know what the
10 inside of the tube and he leads you to 10 inventor was thinking, but in general,
11 figuresthree, four and five to show here's 11 particularly the older patents, the drawings
12 different thingsthat can be there. 12 arevery accurate and you're not going to
13 The term helixes of along 13 omit something becauseif you look at figure
14  pitch -- so anything, any structure, any 14  one, for example, and figure two -- and even
15 motion thing can be defined by a screw. 15 thefigure two has the plan view where the
16 It'scalled screw theory. And ascrew hasa 16 axisesarelabeled and then up top you see
17 pitch. So aninfinite pitch isastraight 17 thepartial cutaway sideview. That'swhy
18 line. Okay? And ashallow pitch would be 18 it'sall figure two.
19 likethethread on abolt. 19 When | look at figure two, the
20 And then there's everything in 20 planview, | seethe helica structures and
21 between and in dynamics, the screw theory 21 | seethe shadows or what you called
22 sayswhen something moves, how doesit move.22 artifacts-- or maybe | called them
23 In structures, what he's 23 artifacts -- so he was very explicit there.
24 referring to is he's giving me ageneric 24 When it'sa hdlix, he showsiit,
25 mathematical indication of the outsideis 25 sol seeno reason why figure three, four
Page 115 Page 117
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 going to be smooth and round and then I'm 2 andfivetherewasanintent to bea
3 going to be put something on theinside. It 3 non-infinite pitch that he wouldn't put it
4 can be straight, it can be literaly a 4 inthere. Sothat's my understanding.
5 helica coil. You canlook at it and then 5 Q. Looking at lines around 40, the
6 hegivesexamples of different flavors of 6 sentencethat isread: They may be provided
7 that between figures two, three, four and 7 over thewhole length of the tube or
8 five. Butal -- it's showing everything 8 confined to those parts which are subjected
9 herefor this steerer tube. 9 to shear winning use.
10 Now, that's the embodiment. 10 Do you see that?
11 Theclaimsjust say tubes. 11 A. |ldo.
12 Q. Andwhat isforming the helical 12 Q. What doesthat mean?
13 coil isaset of ribs; isthat correct? 13 A. Okay. Soif youlook at -- let
14 A. ltcouldbe. Again,if you 14 me reference actually the '993.
15 look at figure three, | wouldn't call those 15 Remember when you were asking
16 ribs. You know, three, four and five, | 16 me about the handlebars and does the steerer
17 wouldn't call any of thoseribs. They're 17 tube project up through the top bearing?
18 down looking cross sections, so they're 18 Then if we go to my report,
19 telling methat the pitch isinfinite. 19 I'll show you -- it's the bending moment
20 They're straight. 20 diagram. That'll explain what the shear is.
21 If it wasahelical coail like 21 | havetofindit. Hold on.
22 you seein figure two cross section, you 22 Y ou can probably search, if you
23 would see, like, a shadow artifact of the 23 have electronic, for bending and it'll give
24 helix coiling. But three, four and five are 24 methe page where| talk about | drew the
25 infinite pitch. Otherwise, like | said, 25 bending moment diagram for what happensin
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Page 118 Page 120
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 the steerer tube to explain the forces. 2 from the geometry.
3 Q. | bdievel know what you're 3 Q. AndValat isconcerned with
4 taking about. Would you turn to page 86 of 4 reinforcing the steerer tube against shear
5 your report, please? 5 forcesinthisregion?
6 A. Therewego. Thank you. 6 A. Waél, that is one of the
7 So thisis from Moechnig. And 7 regions. That'swhy it saysin the previous
8 you seethe blue triangle there where | show 8 paragraph around 40, they may be provided
9 thediagram? That's the bending moment. 9 over the whole length or confined to those
10 AndthenI'm thelabeling F lower bearing, F |10 parts, which are subject to shear.
11 upper bearing, so those would be the -- 11 So then now he's providing in
12 those bearing forces are shear -- iswhat 12 45 one of the particularly egregious reasons
13 he'sreferring to as the shear forces. 13 will be where you have that stress
14 Okay? Sotheload from the wheel isreacted |14 concentration, because that will amplify
15 by those shear forces. 15 stresses due to shear from the lower
16 The tube -- steering tube -- 16 bearing.
17 projects upward to then where the handlebars | 17 Q. Sothelower bearingisin
18 areattached, so you don't have large radial 18 contact with the steerer tube at or around
19 forces or the shear forces, so you don't 19 thisregion?
20 need additional reinforcement in that upper 20 A. Yeah, correct. Becausethat's
21 region. That'swhat that means. 21 wherethe steerer tube enters the head tube
22 Q. Would you please review the 22 and the lower bearing in the head tube is
23 paragraph around line 45? It begins with: 23 right at that -- some few millimeters above
24 Among the parts of abicycle... 24 it. You'll have asea and other
25 A. Okay. Okay. 25 dtructures, but nominally, right there.
Page 119 Page 121
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. What isthe perimeter at entry 2 Q. Doesfiguretwoin Valat
3 tothefork ridge? 3 comprise two images?
4 A. Okay. If youlook at figure 4 A. Correct. It'sthe plan view
5 two, you see where the line or the label -- 5 whereyou seetheribsg, D --D, E, F, G
6 andthey're not trying to label it, but you 6 going clockwise and you can see there very
7 seewheretheline from E extends to touch 7 specificaly that the helix, through the --
8 one of the helixes on the inside and you see 8 looking down, but also the shadow or that
9 wherethat line crosses? It looks like the 9 artifact asit lines around and then right
10 interface-- it's shown as adotted line for 10 aboveit -- and that's common, you know,
11 the crown and then the vertical line for the 11 orthographic projection drawing nomenclature
12 steerer tube -- that's where you'll have the 12 toshow aboveit. If you flip it 90 degrees
13  maximum stress, you know, shear stressin 13 andlook, you'll see figure two, but then
14 thissystem. 14 asoyou can tell by the cross section B
15 Then indeed, that's where the 15 carved away part of the tube so you can look
16 maximum shear would be from that lower 16 inside.
17 bearing. You aso have astress 17 Q. Soisityour opinion that
18 concentration. Whenever you have a 18 thosetwo imagesin figure two are related?
19 demarcation or adiscontinuity in a 19 A.  Wédl, correct. One comesfrom
20 structure from one shape to another, you'll 20 theother. | mean, you could have started
21 amplify whatever stress you have dueto 21 with thetop and then flipped it to get to
22 bending, for example, at that point. 22 the bottom, but the more conventional would
23 Q. Sothat discontinuity exists 23 beyou start at the bottom one and flip up
24 where the steerer tube contacts the ridge? 24 the upper one and then carve away a piece.
25 A. Correct. Andyou cantell just 25 |It'scaled apartia cutaway.
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Page 122 Page 124
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. Infiguretwo, what would be 2 avery specific case, but | don't read a
3 considered the lateral direction and what 3 limitation into it or direction.
4 would be considered the fore aft direction? 4 If you look at paragraph 64 --
5 A. Okay. Sotheforeaft 5 dtarting at 60, he says. Figure two shows
6 direction would be conveniently, although 6 thefinish tube mounted on afork ridge with
7 that'snot the intent -- do you see where 7 helical reinforcements of along pitch.
8 that verticd linein the lower part of 8 Then it continues on: Finally,
9 figuretwo intersects the four of the 9 figuresthree, four and five show cross
10 lettering in figure four. That would be the 10 sections of tubes with various arrangements
11 fore &ft. 11 of reinforcement. Itisevident that the
12 Then the bulbous side pieces 12 number of combinations may be indefinite
13 you can see, those would be the portions of 13 without the principle of the invention being
14 thefork that extend downward to the wheel 14 inany way affected.
15 and then so that orthogona dash line would 15 So again, he'stelling me that
16 bethelateral. 16 look, you're one skilled in the art, you'll
17 Q. Do thebulbous projectionsin 17 go ahead and write a-- they didn't have
18 the lower image of figure two show fork 18 spreadsheets back then -- but you'll go
19 tubesthen or prongs? 19 ahead and create the design table and you
20 A.  Weél, that'sthe top of the 20 typically do agraph in those days and study
21 crown and then coming down from them beneath | 21 that to get the maximum stiffness for the
22 that image, he doesn't have -- you know, if 22 minimum weight you want.
23 you looked at that and it had the tubes, the 23 Usually what you would do back
24 fork tubes, you would actually see them 24 then or even now, you would do a handful of
25 curl. You'd seethe shadow of them curling 25 design points and then you see what the
Page 123 Page 125
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 forwards, but he doesn't include that. He's 2 shape of the curveisand you connect the
3 just focusing on the crown and the steerer 3 curve and then you interpolate along the
4 tube portion. He's not attempting to show 4 curvewhenit get to it lookslike aregion
5 any other part. 5 youwanttobein.
6 Q. Andthey curl forward because 6 Q. Dr. Slocum, in the portion of
7 of the need for what you referred to | 7 Vadat you just read, which isin around line
8 believe earlier asrake? 8 61to 63, what does -- what do the words
9 A. Wadl, rakeisthedifference 9 "thefinished tube" mean?
10 between where the contact point of where 10 A. Okay. Soif westart alittle
11 projection of the head tube hits the surface 11 earlier around 58, figure one -- what Valat
12 and where the tire makes contact or the 12 isshowingishereisaway that you can
13 wheel. And that offset between the contact 13 makefigure two, that you can start with a
14 patch of the tire and the projection of the 14 tubethat has external protuberances and
15 linefrom the steerer tube axis to the 15 then-- I've got to seeif it usesforging
16 ground, those two points on the ground, 16 for -- you know, what's the particular
17 that'sthe rake or commonly referred to as 17 process. Wait asecond. Herewego. Line
18 therake. 18 96. He'susing a swaging process to now
19 Q. DoesVaat make adistinction 19 takethe external features and pound them
20 inreinforcing itstubing based on either 20 in.
21 theforeand aft or lateral direction? 21 Q. Literaly pound themin?
22 A. Widl, genericaly, the way 22 A. Literaly. That'stheway
23 Valat starsout isyou put the reinforcement 23 swaging -- like arotary swage works. |
24 where you want it, to accomplish the 24 mean, it'smetdl, it's soft. You could move
25 function you want. Andthen he'sproviding |25 itaround. Andtheway they moveitina
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Page 126 Page 128
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 swaging machine, it'sagradual process. It 2 A. Letmemovemy teacup sol
3 doesn't go wham in one thing. It'sawhole 3 don't make amess.
4 seriesof little bang, bang, bang, bang, 4 Okay.
5 bangsand arotary swage has hammersthat go| 5 Q. What is shown in the annotated
6 inacircle, soyou can time by camshaft who 6 image on page 98 of your declaration,
7 you want to hit where and how hard. 7 Exhibit 10037
8 Q. | beievethat | read that 8 A. Sowhat | show hereisfigure
9 swaging can provide anice exterior finish 9 onefor Moechnig and now on theright, I'm
10 and that can be one advantage; is that 10 now taking from Valat's figure one and I'm
11 correct? 11 showing with the red arrows how that can be
12 A. ltcan. It canbeafinish, 12 applied to within the steering -- I'm
13 but you won't get necessarily the accuracy 13 sorry -- within the head tube of Moechnig --
14 or shape you need for mounting abearingon |14 Valat's steering tube, for example.
15 it. Yougeneraly can get finishor a 15 Q. Inparticular, the tubing shown
16 shape, accurate shape for abearing. It's 16 infigure one?
17 hard to get both. For that, you typicaly 17 A. Correct, for example.
18 would turn to turning, not forming. 18 Q. Would you please turn your
19 Swaging through afixed die as 19 attention to page 103 of your declaration?
20 opposed to arotary hammer, that can give 20 A. Okay.
21 youaformand finish. For example, on a 21 Q. What isthis annotated image
22 cartridgefor arifle, you swage it to get 22 showing?
23 the narrowing of the neck and that hastobe |23 A.  Soherel'm saying on the | eft
24 very accurate and agood finish. 24 you have Valat, figure one, and Valat is
25 Q. Isthat ladder process you just 25 showing the cross section is changing,
Page 127 Page 129
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 described the one whereit's, like, four 2 athough if you think about what Valat was
3 partscomein on to the tube and then they 3 aso showing in hisfigure one, you're going
4 spin around the tube? 4 totakethat and forgeit on the outside to
5 A. That would be arotary hammer 5 gototheinside.
6 or rotary hammer swage or rotary swage. 6 But when you're a POSITA
7 Q. Andwhatisafixed die swage? 7 looking at the art and you say wow, that's a
8 A.  Sothat would be a section that 8 different cross section and I'm doing
9 hasamouth, an opening and then it tapers 9 something to it -- let'slook at Denk, for
10 down to the particular shape you want. So 10 example.
11 for arifle cartridge casing, for example, 11 Oh, yeah. Denk teachesa
12 the casing starts out as a tube and then 12 varying cross section and indeed Denk even
13 it'sforced into the swage where the mouth 13 claimsacross section, applying Denk to the
14 of the swage isthe same diameter asthe 14 bicyclefork. That'sone of hisfundamental
15 tube. And asyou continueto forcethetube |15 claims.
16 inside, it forcesit to neck down to a 16 | think it was -- let me see.
17 smaller diameter to receive the bullet. 17 There'salot of claimsin Denk, too. |
18 Q. I'mfamiliar with the term neck 18 remember in column four of Denk hetalks
19 down at least. | understand what you're 19 about applying all kinds of tubes -- okay,
20 saying. Thank you. 20 hereitis.
21 A. It'shunting season back home, 21 Claim 18 of Denk: The
22 soanyway ... 22 lightweight component according to at |east
23 Q. Dr. Slocum, would you please 23 oneof claims one through 12 characterized
24 turnyour attention to page 98 of your 24 inthat the lightweight component is
25 declaration? 25 designed in such away that it isformed as
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Page 130 Page 132
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 part of abicyclefork. 2 said page 1567
3 So that's -- I'm looking at 3 Q. Paragraph 156, please.
4 Denk and Vaat. Denkistellingmehey,use | 4 A. Okay. I'mthere. Let meread.
5 thisinthe part of afork, so Valat is part 5 Okay.
6 of afork, steering tube. Okay. That's why 6 Q. Whenyou state that an
7 | put that together, that combination. 7 dliptical inner contour would provide
8 Q. Dr. Slocum, would you please 8 smoother and consistent transition and wall
9 turn your attention to page 105 of your 9 thicknessto reduce stress and would be
10 declaration? 10 easier to manufacture, what do you mean by
11 A. Okay. Hold on. Okay. 11 reduce stress?
12 Q. What isthis annotated figure 12 A. Okay. When you look at any
13 showing on page 105 of your declaration? 13 cross section and for example, let'slook at
14 A. Yeah, soas| show hereand 14 Vaat figure three, compare three to five.
15 discuss, I'm labeling -- just labeling 15 Do you see the way fiveisan
16 what'saready in Vaat, that you have a 16 octagon and there are -- it looks amost
17 steerer tube on the left, which isfigure 17 like the cross section through a socket, you
18 one, and you have a steerer tube in figure 18 know, like a socket for use in a socket
19 two being mated with the fork bridge or the |19 wrench. Yeah.
20 crown and in paragraph 161, it's stated very 20 Y ou have sharp corners there
21 simply: Asshown below, Valat disclosesa |21 and infigure three, you have very nice
22 steerer tube for bicycle connected to afork 22 smooth rounds everywhere. You don't have
23 bridge. 23 any sharps. So that will have lower stress
24 Q. Doesthisannotated image 24 concentrations. Remember we talked earlier
25 suggest arelationship between figures one 25 about the stress concentrations?
Page 131 Page 133
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 andtwo? 2 So figure three, the one
3 A. I'mnot sure | understand your 3 skilledintheart looks at it and then
4 question because when you read Valat, Valat | 4 looksat even helical wherethereisa
5 gpecifically saysfigure one shows an axial 5 defined pitch likein figure two, and you
6 section of the tube before the 6 say you know, | really want to have
7 reinforcements are formed and showing two of| 7  reinforcements that are preferably just big
8 themin dotted lines and then figure two 8 and round as possible to reduce stress
9 showsthe finished tube mounted on afork 9 concentration. That's what figure three
10 bridge. 10 shows.
11 That seemsto be telling me 11 You look at figure three and
12 that hereisasteerer tube where you start 12 you say you know, why not just continue on
13 ontheleft, you finish it and then it 13 with that, for example, and that would lead
14 appears connected to the fork bridge as 14 youto anova or an dlipse, excuse me.
15 shownin figure two. 15 So an ellipseis a natural
16 Again, Vaat is pretty explicit 16 progression from right to left from figure
17 insaying here are examples and you could do |17 five down to figure three. The next step
18 dl kinds of different variations of it. 18 would lead you to the ellipse.
19 That's one particular reading on it -- or 19 Q. Doesfigure two show what you
20 embodiment. Excuse me. 20 referred to as sharps on the anterior?
21 Q. Would you please turn your 21 A. You canlook at figure two, the
22 attention to page 100 of your report at 22 cross section and you see the way -- you
23 paragraph 156, your report being Exhibit 23 aways have around, but the amount of
24 1003? 24  stress concentration will nominally be
25 A. Okay. I'monpage100. You 25 proportional to the radius, the relative
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Page 134 Page 136
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 radii that the stress hasto transform 2 sharpswhich appear to be labeled 64 that
3 through. 3 could be regions of high stress?
4 S0 to assess the stress 4 A. Sowhat Denk isdoing there, he
5 concentration, you have to look at the 5 has quite agenerous ground, so you are not
6 radius of that blending from the inner 6 going to have a stress deep concentration --
7 diameter to therib. Theratio of those two 7 remember, stress concentration happens when
8 radii will be indicative of a stress 8 thestressasit's flowing through hasto
9 concentration. 9 suddenly change direction. Okay?
10 There'sawell known 10 So the fibers and bending here
11 handbook -- it's called Peterson's Handbook | 11 are the stress because they're out of the
12 of Stress Concentrations -- that has just 12 page. Inbending, you wouldn't. In
13 about everything you could imagine. 13 torsion, you would start to see some there.
14 And thisiswhat a POSITA will 14 Let's see what they call 64.
15 --youjust know this as amechanic -- a 15 That'swhy | said earlier | really have to
16 designing mechanic -- sorry -- asa 16 understand how it's loaded to go anything
17 mechanica engineer designing structures, 17 beyond the smple generality.
18 you're dwayswary of transitions. They 18 Q. Dr.Slocum, torsionisatwist
19 should be smooth and gentle. 19 about the axis that extends longitudinally
20 Q. Now, doesthe negative effect 20 through atube?
21 of sharps-- strike that. 21 A. Correct. Okay. Soif you look
22 Can you compare for me the 22 at Denk in seven, third paragraph, rotate,
23 negative effect of sharps on an exterior 23 second, the exemplary embodiment, according
24 versus sharps on an interior? 24 tofigure 1G, showsalight line tube
25 A. | haveto see a specific 25 through which the outer contour 60 has a
Page 135 Page 137
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 loading case. Here, you wouldn't put -- you 2 hexagonal design.
3 haveto show meaparticular case. It 3 Here aswell the design is such
4  depends what the loads are. 4 that the transition region is provided with
5 On the outside, you could say 5 rounding 64 in the transition from afirst
6 well, I'm farthest away from the neutral 6 sideface61toasecond sideface62in
7 access and so the stressis higher, soit's 7 order to avoid rigidity jumps.
8 more sensitive. But | really want to see 8 A rigidity jump brings about a
9 theparticular load case. 9 changein stress, the direction of stress
10 Q. Youwould agree with me, 10 and that's what causes the stress
11 though, that the further you are from the 11 concentration. Y ou want to avoid that.
12 neutra axis, the stress would be higher for 12 Denk isfrom -- thisisa
13 asameor similar shape? 13 trandation from the German and it's
14 A. Yes. Subject to bending, for 14 actudly pretty good. My German isvery,
15 example. That'swhat'simplied whenyousay |15 very, very rough, but structurally, it'sa
16 from the neutral access. I'm assuming 16 pretty good trandation.
17 you're applying a bending load. 17 Q. Iljusthavetoask: Doyou
18 Q. Intheapplication matters, 18 rely on the German version in your
19 perhaps most of all; isthat correct? 19 understanding of German for your
20 A. Correct. 20 declaration?
21 Q. Would you please turn your 21 A. No. | usedthe English. |
22 attention to figure 1G asin Georgein Denk, |22 looked through the German just -- | used to
23 whichis Exhibit 1006? 23 spend alot of time with German grinding
24 A. Okay. I'matG. 24 machine companies, and so, you know, you --
25 Q. Doesfigure 1G in Denk have 25 | looked and then | seethings whereit's
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Page 138 Page 140
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 similarity, oh, do | remember that word and 2 looking -- not surewhy | did it in this
3 stuff, but it's getting rusty, so no, | just 3 order -- but paragraph 55 of your
4  rely on the English translation and the 4  declaration, Exhibit 1003?
5 figuresarethe same. 5 A.  Okay.
6 Q. Would you please direct your 6 Q. Would you please review the
7 attention back to paragraph 156 of your 7 paragraph?
8 declaration, Exhibit 1003? 8 A. Okay. Hold on. Okay.
9 A. Waitasecond. | seem to have 9 Q. Would you agree with me that
10 misplaced -- that is the problem with paper. 10 thissentence-- it's both a paragraph and a
11 It got absorbed into Denk. All right. 156. 11 sentence -- scratch that.
12 Q. Inthe sentence that reads: 12 Would you agree with me that
13 But asdiscussed above, an elliptical inner 13 this sentence includes as one of two reasons
14  contour would provide smoother and 14 aPOSITA would have found a benefit in
15 consistent transition and wall thicknessto 15 modifying the last year or two to include
16 reduce stress and would be easier to 16 Denk'séelliptical inner cross sectional
17 manufacture, what do you mean by would be |17 contour was to reduce the weight of this
18 easier to manufacture? 18 steerer tube to provide alighter weight
19 A. It'salwayseasierto 19 machine?
20 manufacture something of a continuous 20 MS. BHATTACHARYYA: Objection
21 contour and the more smooth transitionsare | 21 Form.
22 between features, it's easier to achieve 22 A. Yes, that'sexactly what |
23 that. 23 sad.
24 When you want to have sharper 24 Q. How do weknow this
25 transitions, for example, by swaging, it's 25 modification would reduce weight?
Page 139 Page 141
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 much harder to get them. Y ou can get them, 2 A. So-- and that's one of reasons
3 butit'snot as easy as agradua smooth. 3 why | provided my spreadsheet to -- and the
4 Q. Canyou quantify the amount of 4 formulasin the spreadshest -- to
5 difficulty? 5 gpecificaly show how a POSITA would do tha
6 A. No. I'd haveto take the exact 6 calculation and assess what the weights are
7 shapeand I'd haveto go to your local 7 andthen| provided examples, relative major
8 rotary swaging shop and get a price quote 8 and minor radii of the ellipse.
9 because alot of that will be dependent upon 9 I could go there and we could
10 what machinesthey have. 10 go through the spreadsheet if you would
11 Q. My follow-up question is could 11 like. Butthisiswhat a POSITA commonly
12 you quantify the additional cost it would 12 doeswhen optimizing structures and
13 require? 13 particularly non-uniform wall tubes.
14 A. No. | haveto go and see 14 That's why it's even a handbook
15 what the -- what the manufacturershave. If |15 eguation in Roark's Formulafor Stress and
16 they have the machine and the programming, |16 Strain. It'sjust not uncommon to do that.
17 it'sno additional cost. If they don't have 17 S0 again, you write a penalty
18 it or they have to make specia tooling, 18 functionit'scaled for, if you will, the
19 thenitadstothecost. Sol canonly just 19 diffnessdivided by the weight, depends on
20 generaly say thesimpler it is, the easier 20 how you define penalty.
21 itis, generally the cheaper. But sometimes 21 Then you write alittle bit of
22 shops have tooling from another job and it 22 codeand it comes back with hereisthe
23 doesn't cost anything. 23 optimal dliptical shape with respect to the
24 Q. Pleaseturn your attention now 24 circlefor al theloads I'm doing to
25 to one paragraph above where we've been 25 minimize weight and maximize strength. It's
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Page 142 Page 144
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 commonly referred to asthe 2 figure one and two, figure one shows an
3 strength-to-weight ratio for a section. 3 axia section of the tube before
4 Q. Doesyour spreadsheet include 4 reinforcements are formed and showing two of
5 any caculation or statement of the weight 5 themin dotted lines. Figuretwo showsthe
6 of Valat's steerer tube? 6 finished tube mounted on afork ridge.
7 A. That particular spreadsheet was 7 So that's the tube I'm talking
8 just looking at elliptical shapes. | did 8 about if that's what you mean by definite
9 not put in one of Valat's cross sections, 9 article. | think that's maybe alegal
10 you know, three, four or five. | could have 10 termand | don't use those terms too much
11 very easily, but | did not. | candoit 11 when talking to students.
12 pretty simply, but I'm not sure you want 12 Q. It'sagrammatical term, but |
13 that. 13 would like to follow up with aquestion --
14 Q. Doyou state in your 14 A. I'msorry. Sothat'sthe tube
15 declaration a comparison between theweight |15 I'mtalking about. Take that tube and gee,
16 of Denk's steerer tube and the weight of 16 1'd be better off doing the elliptical cross
17 Valat's steerer tube? 17 section of Denk.
18 A. Neither of them give me 18 Q. How do you know that the change
19 specific dimensions, so | did not make that 19 from Valat'stubeto Denk's tube would
20 specific statement. | go through -- as | 20 result in aweight reduction?
21 said here, aPOSITA will know that asmooth |21 A. Okay. Youlook at Valat and
22 élipseiseasier to do and when you 22 now thefore aft we defined earlier --
23 actudly do the calculation of stressin the 23 right? -- and you see the way that E and D,
24  cross section, you'll find it's a better 24 thoseribs, straddle the fore aft line --
25 shape. 25 right?-- | am adding massfor -- mass or
Page 143 Page 145
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 And then in my spreadshest, | 2 area, they're synonymous here.
3 show theareawhichisindicative of the 3 I'm adding cross sectional area
4 weights, so you can get the 4 nominaly further away from the neutral
5 strength-to-weight ratio calculation for -- 5 axis, which goes|eft to right. Okay? But
6 and then | show various ratios of the 6 it'snot al theway at thetop. It'sdown
7 dliptical diameters. 7 about the -- amost at the 45-degree angle.
8 Q. Inparagraph 55 of your 8 So what that tells me as one
9 declaration -- 9 skilledintheart, it's not fully
10 A. Holdon. Let mego there. 10 optimized. | want the maximum thickness at
11 Q. 155. My apologies. 11 thetop dead center and bottom dead center
12 A. Okay. Let mego back. 12 andthen to gradually thin out as | approach
13 All right. In 155. 13 theneutral access.
14 Q. Inparagraph 155 of your 14 So as a structural person, |
15 declaration where you state reduce the 15 say okay, what he's got there will help, but
16 weight of the steerer tube to provide a 16 gee, you could do better by actually moving
17 lighter weight machine, would you agree with | 17 the mass according to what's called the --
18 methat the steerer tube uses a definite 18 well, how you calculate the moment of
19 article? 19 inertiaof asection and it's the integral
20 A. | don't know what you mean by a 20 of asyou go around in acircle, you know, Y
21 definite article. You mean am | referring 21 squared DA.
22 to aspecific steerer tube? 22 So you take an increment of
23 Q. Yes 23 areatimesits distance from the neutral
24 A. Yes, becauseif you look at 24  assess squared and now you integrate all way
25 Vaat, Vaat says when he's talking about 25 around the central axis, athough it's not
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Page 146 Page 148
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 apolarintegra -- you could set it up that 2 that itstubing islightweight?
3 way if you want -- to maximize the area of 3 A. Vaat does. That'swherethe
4 the section away from the neutral axis. 4 figuresthree, four and five comeinto
5 That maximizes the stiffnessto 5 account. Sowhat Valat is showing
6 weight and because Valat, when you look at 6 explicitly and then aso suggesting -- and
7 it, doesn't have maximum thickness farthest 7 not even suggesting, stating explicitly --
8 away, that tellsmeit's not as efficient as 8 iswhen Valat istaking about three, four
9 | coulddo. 9 andfive, Vaat issaying put the area, the
10 And that's engineering 10 masswhere you want it to resist stress.
11 mechanics 101. It'staught to every 11 Andwherethat is, it depends upon what the
12 sophomore. | think even freshman physics 12 loadingsare.
13 covers. It's called the second moment of 13 So Valat, you know, is being
14 thearea. Right? It takesmejust afew 14 very explicit in terms of listen, you can
15 minutesto teach you how to do that, if 15 optimizethis any way you want. | wasjust
16 you'reinterested. 16 taking figure two and saying listen, that's
17 But that's what | do not 17 not the best one. You'd be far better off
18 gpreadsheet. When you look at the formulas |18 doing an ellipse, something more closer to
19 inthere, that's what they're embodying. 19 figurethree or to the left of figure three
20 Q. Youwould agree where me, 20 likewe talked about.
21 though, that your spreadsheet does not 21 Ever seen any of those morphing
22 include a comparison between the weight of |22 things where they take one picture and they
23 Denk and the weight of Valat? 23 kind of change it into something else, like
24 A. Itwasn'tintended to. The 24 the human into the werewolf --
25 spreadsheet was there to show you how you | 25 Q. Oh, yeah.
Page 147 Page 149
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 optimize an dliptical sectionand as| just 2 A. --becauseit is becoming
3 explained, aPOSITA would look at Valat and | 3 Halloween, so I'm getting alittle furrier.
4 say okay, | get what you're trying to do, 4 So as you do amorphing
5 but gee, you know, you should have put al 5 function from figure five to figure four to
6 of it -- al of that added area should be 6 figurethree, as| discussed earlier, maybe
7 farthest away from neutral axis. So nice 7 over two stepsto the left, figure three
8 try, it helpsin theright direction, but | 8 would turninto an oval inside.
9 could do better. 9 Q. Would you please review
10 Q. | think | understand now. 10 paragraph -- it'salong one -- 157, which
11 Doesit require you to compare 11 begins on page 101 of your declaration,
12 materialsfor Valat and Denk to determine 12 Exhibit 1003 and continues on to page 102?
13 reductionsin weight? 13 A. Okay. Okay.
14 A. No. You'regoing to assume 14 Q. Inthe sentence that reads:
15 they're both auminum or they're both steel 15 Thisisbecause this planeisthe neutral
16 or they're both the same material. But the 16 axisfor bending, caused by forward motion
17 mechanics of calculating the moment of 17 loadson the bicycle, at the neutral axis,
18 inertia areindependent of the material, 18 bidding stresses are smaller, essentially
19 unlessit's an anisotropic. 19 zero, as compared to the vertical plane.
20 But now you're -- | don't know 20 What does this mean?
21 if you want to go into anisotropic 21 A. Okay. Sowhen you're moving
22 materias. Most of these things are metal, 22 forward on the bicycle or, you know, rolling
23 whichisisotropic, for al intents and 23 aong and you hit abump or something, as we
24  purposes here. 24  discussed earlier, that puts aload up
25 Q. DoesVaat at least suggest 25 through the wheel which causes a bending
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Page 150 Page 152
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 moment on the forks. 2 forward bending loads, but you are putting
3 The lower forksthat straddle 3 latera loads on the forks and the -- al
4 thewheel and the upper part of the fork, 4 theway up from where it attaches the wheel
5 the steerer tube. Soit wantsto -- imagine 5 into the handlebars.
6 taking your pen and putting it down -- you 6 Q. Isthat phenomenon referred to
7 know, or apencil, you're pushing hard with 7 aspeda bob?
8 apencil asyou write and bang, the lead 8 A.  Yeah, but pedal bob would be,
9 snaps. That'sthe bending power on the lead 9 for example, as|'m just pedaling forward in
10 caused by that downward motion or force. 10 astraight line or up ahill, if I'm not
11 Now, the neutral -- when you 11 putting even loads continually as the crank
12 bend something, one part isin compression 12 goesaroundinacircle-- and thisiswhy
13 andonepartisintension. That means 13 some people useinstrumented pedals, to help
14  between the two, part of it isnot in 14 them become better pedalers.
15 anything. That'sthe zero stressline. 15 Y ou can tell yourself without
16 That'swhy it'scalled aneutra axis. It's 16 4l that fancy electronics, you just train
17 not apositive or a negative stress. 17 people-- asyou'reriding, try to keep your
18 There's nothing. 18 handsjust off of the handlebar or lightly
19 Now, the reason | said bending 19 touchingit. If you find you're putting a
20 dtressesare smaller or essentially zero is 20 lot of load between your right hand and left
21 becauseif you have any out of plane loads 21 hand, as you're pedaling, you have pedal
22 inaddition to these, you will have some 22 bob. Like Bob, you're pedaling wrong. That
23 stressat that neutral access, whichis 23 wasajoke, the last one.
24 corresponding to the primary stressforward | 24 But you don't need electronics
25 one 25 toteach people how to pedal properly.
Page 151 Page 153
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 That'swhy | said maybe I'm 2 Because remember, they didn't have
3 being too pedantic, | should have just said 3 dectronicsalong time ago. That's how |
4  zero. 4 wastaught, by a person without electronics.
5 Q. For example, inaturn, you 5 Thiswas Mr. Riccitello. Actualy, probably
6 would have stresses aong the neutral axis? 6 came before him, but he definitely
7 A. Theneutra axis of forward 7 reinforcesthat.
8 bending, correct. 8 Q. Dr. Slocum, would you please
9 Q. | meant the neutral axis of 9 turnyour attention now to page 116 of your
10 forward bending, yes. Okay. | understand 10 declaration, which is Exhibit 1003?
11 now. 11 A.  And then sometime please start
12 A. I'msorryif | wasjust being 12 thinking about for usit'll be alunch
13 too pedantic there. 13 break. Becauseit's noon, so you can finish
14 Y ou a'so get them when you're 14 thisquestion if you want, but then maybe
15 driving or moving forward. Y ou know, 15 I'll go get something to eat.
16 straightforward, if someoneis not pedaling 16 Q. Yes. We'retaking two minutes
17 wéll -- to pedal properly, you know, 17 max.
18 downward forceis the same as the upward 18 A. Okay.
19 force. You'reusing your quadriceps and 19 Q. Areyou--
20 your hamstrings. Or, you know, when people | 20 A. Go ahead.
21 areriding up ahill and they're out of the 21 Q. What isshown in this annotated
22 saddle and they'rereally pumping back and 22 image?
23 forth and you can see the bicyclerolling 23 A. Sothisistaking from figure
24 |eft and right, left and right, you're 24 oneand two from Vaat. We start with the
25 putting really high -- not as high as the 25 elongated hollow body or what Valat
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Page 154 Page 156
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 describes as the starting point for what 2 couple of questions about his
3 will become the steering tubein Valat's 3 background and, like, hisCV.
4 figuretwo. 4 Would it be -- would Fox
5 And I'm just labeling what's 5 Factory agree to alow admission of
6 thewall, what'sthe inner diameter and 6 this transcript and the remainder of
7 what'sthe outer diameter there and then up 7 the depositions that will be happening
8 topinthe crosssection, | am pointing out 8 this week so that | don't have to tread
9 with thered concentric circles what you 9 over that stuff again?
10 would refer tointerna and external 10 | dso believeit's probably
11 diameter and inward of theinternal diameter |11 admissible under hearsay exceptions,
12 you could seein the upper right-hand 12 but the parties could agree to it.
13 pictureisthe helical structures -- or he 13 MS. BHATTACHARYYA: | can--
14 describes them as helical in this 14 I'll only allow it if it'srelated to
15 instance-- E, F-- sorry, D, E, Fand G, 15 the CV part of it. | don't know if
16 they'reinboard of that inner diameter, the 16 that's what you intend to do.
17 nominal inner diameter. 17 We can create boundaries, say
18 Q. Thefigureontheleftin this 18 that, you know, from here onward, I'm
19 annotated image is from figure one, correct, 19 just going to be asking about CV and
20 of Vaat? 20 background questions and parties agree
21 A. Correct. 21 this can be applied to the other two
22 Q. Andtheimageontherightis 22 IPRs.
23 from figure two? 23 Then if you create markers that
24 A. Correct. | believel stated 24 way, that would be fine with me.
25 that earlier, but if | didn't, that is 25 MR. DURBIN: Okay. That works
Page 155 Page 157
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 correct. 2 for measwell, Arpita So | will --
3 MR. DURBIN: That'sthe rest of 3 goon.
4 the questions | have for thisfigure, 4 MS. BHATTACHARYYA: | didn't
5 s0if the partieswould like to take a 5 hear what you said.
6 break now, that works for me and just 6 Thisis different technologies,
7 let me know how much time you'll need 7 like forks and shocks, like | don't
8 and we'll meet back there. 8 know if you want to ask about al of
9 What works for you, Arpita? 9 them together today.
10 MS. BHATTACHARYYA: Hafan |10 The other thing is, you know,
11 hour. 11 that you have now more time for the
12 MR. DURBIN: Absolutely. 12 other depositions. So that's why the
13 | seeit's 2:05. Do you want 13 hesitation isto just, like, blankly
14 to meet back here at 2:40 Central Time? 14 alow -- | don't know how much time
15 MS. BHATTACHARYYA: Sure. 15 you're planning to use --
16 MR. DURBIN: Thank you. 16 MR. DURBIN: We could maybe
17 Actualy, while we're still on 17 revisit -- | could put down the markers
18 the record, Arpita, can we handle a 18 and we could revisit it and you could
19 small bit of housekeeping? 19 make that judgment call afterwards.
20 MS. BHATTACHARYYA: Sure. 20 MS. BHATTACHARYYA: Yeah, that
21 THE WITNESS: I'm going to sign 21 should befine.
22 off while you guys housekeep. |sthat 22 MR. DURBIN: Thank you. Okay.
23 okay? 23 That works.
24 MR. DURBIN: That'sfine. 24 THE VIDEOGRAPHER: Timeis
25 | plan on asking Dr. Slocum a 25 3:.07 p.m.
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Page 158 Page 160

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 We're off the record. 2 ischanging. If you kept the inside the

3 (Recess taken) 3 same asthe outside change like that, the

4 THE VIDEOGRAPHER: Wereonthe 4 diameterswould change.

5 record. 5 So what Denk isteaching is you

6 Thetimeis3:41 p.m. 6 caculate what you need for strength and

7 BY MR. DURBIN: 7 rigidity and make the cross section what you

8 Q. Dr. Slocum, the question I'm 8 want.

9 going to ask you how isayes or no 9 So every POSITA knowsand as|
10 question. 10 showed in my vending moment diagram -- that
11 During this past break or any 11 wasat page 86 or whatever -- the stress
12 other breakstoday, has counsel consulted or |12 changes as afunction of position along the
13 conferred with you regarding the substance 13 accessof apart. It does because
14 of your testimony already given or 14  the bending moment changes.

15 anticipated to be given? 15 So the requirements for the
16 Yesor no? 16 cross section to maximum strength to weight
17 A. ldontthink so. | don't 17 will aso change.
18 think so. | wastalking about my bike 18 So | think it's very explicit
19 races. 19 andthenit'salso very inherent to any
20 Q. Samesituation -- and thisisa 20 POSITA who designs any structures.
21 yesor no question -- 21 Q. Dr. Slocum, what isacross
22 A. Oh,I'msorry. Sono. 22 section?
23 Q. Hascounsd suggested to you 23 A. If | takesomebody and | dlice
24 the manner in which questions should be 24 throughitand | look at the dlice, that is
25 answered during any break today? 25 across section.
Page 159 Page 161

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 A. No. 2 Structurally, when we refer to

3 Q. Would you please turn your 3 across section here, it not only typically

4 attention to page 26 of your declaration, 4 isgoing to be perpendicular as amost your

5 whichisExhibit 1003, specifically to 5 default -- and that's what's shown there.

6 paragraph 457? 6 Whenyou seein that figure there, Denk

7 A. Okay. Let meread. Okay. 7 figure 11 with the arrows I, | don't have

8 Q. For the sentence that reads: 8 to-- noonehasto label that as being the

9 Denk discloses that the tubular body has a 9 perpendicular cross section, that'll be your
10 wall thickness that changes over its cross 10 default. If you wanted some other cross
11 section along the length of the tubular body 11 section that wasn't, then you would
12 to adapt to the loads that occur during use, 12 explicitly state what it was.

13 specifically the profile of the wall 13 But internationally, everyone
14 thickness over the cross section may be 14 know that the default is going to be the
15 optimally adapted to the actual requirements |15 perpendicular.

16 with regard to strength and rigidity, how 16 Q. Inyour response, | believe you
17 doesthat quotation support the statement 17 statedfigure 11.

18 that precedes the quotation? 18 Did you mean what we've been
19 A. If youlook at figure 11, okay, 19 referring to asfigure 117

20 and it showsthe cross section lines 11, now 20 A. Sorry. Figurell.

21 from left to right the outside shapeis 21 Q. Justtrying to keep the record
22 changing. 22 clear.

23 Then Denk teaches me 23 What is the profile of the wall
24 specifically -- so by necessity the 24  thickness over the cross section?

25 diameters are changing because the outside 25 A. Soif youlook at across
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Page 162 Page 164
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 section and now -- and you say the wall 2 figurell, to center line two?
3 thickness over it, that's saying how does 3 A. Sothat would be, for example,
4 thewadll thickness vary across over within 4 the axis of rotation of the steerer tube or
5 the cross section. 5 of the head tube, the center longitudinal
6 So | take a cross section, | 6 access.
7 takemy calipersout and | definea 7 In afigure such asthis, the
8 coordinate system so | know where | am on 8 convention in mechanics or machine elements
9 thecrosssection. | can then measure what 9 isif | giveyou that axistoo and | don't
10 that wall thicknessis at any point and then 10 say anything else about it, that's telling
11 report back oniit. 11 methat isthe central axis.
12 So when it says the profile, 12 Now, nominally, that means pick
13 thewall thickness over the cross section 13 somereference. For example, the outside
14 may be optimally adapted, it's saying you 14 diameter. It doesn't mean that that's an
15 can change the wall thickness anywhereyou |15 axisfor an axis of revolution because
16 want and get what you want. 16 everything can be an oval there, but for
17 Q. Doesthat suggest changing the 17 that particular view, that is the central
18 cross section, though, over the longitudinal 18 axis.
19 direction, which | believe -- strike that 19 So if you tell me that the
20 question, please. 20 outside of figure 1l -- | think we're
21 Does that suggest changing 21 taking about 1I, right?
22 anything along the longitudinal direction of 22 Q. Right now.
23 thetubing? 23 A. Okay. Good. I'mjust -- and
24 A. Yes, that'swhat it's 24 you don't tell me anything else about it,
25 specifically telling you to do. A design 25 the default would be that the outside is at
Page 163 Page 165
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 person would specifically know to do that. 2 leastcircular.
3 It'sjust avery common structural 3 That's what people would assume
4 optimization technique. You can look at 4 and you would have to read morein to figure
5 bridges, cranes. 5 out do they mean something else.
6 If you look at a bridge, for 6 Q. Isfigure 1l necessarily round
7 example, youlook at an | beam, youwill see | 7 initsexterior shape?
8 how comein some placesin the | beam, it 8 A. |ltwouldn't haveto beif there
9 lookslike there are additional flanges 9 wastext associated with it telling me that
10 added and they'll taper away and you'll put 10 theoutsidewasoval. Butin general,
11 those additional flanges, for example, where |11 again, barring someonetelling you that the
12 higher shear loads are. 12 outsideisoval, you will assume that the
13 Again, that's engineering 13 outsideisround.
14 mechanics 101, straight out of, you know, 14 Q. Again, just for clarity's sake,
15 sophomore mechanics of solids class. 15 isfigure-- isthe exterior of figure 1L
16 Q. Would you please turn your 16 necessarily circular in shape?
17 attention to figure 1A of Denk? 17 A. I'msorry. No. | shouldn't
18 A. Okay. 18 havesaid round. | should have said
19 Q. Isfigure 1A an example of a 19 symmetric. Because, for example, if you
20 profile of awall thickness over the cross 20 look at figure 1F, which is nominally
21 section? 21 sguarish, although | would see other
22 A. ltis 22 lines-- or if it was a pure square, you
23 Q. Doesfigure 1A suggest a change 23 would still see axistwo in the middle.
24 dong the longitudinal -- strike that. 24 Q. Doesthe profile of the wall
25 How would you refer, looking at 25 thickness over the cross section shownin
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Page 166 Page 168
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 figure 1A necessarily result in a shape 2 adjacent cross sections of the tubular body
3 dong the axis of rotation that'stwo in 3 areidenticad" mean?
4 figure11? 4 A. It'stelling methat as| look
5 MS. BHATTACHARYYA: Objection, 5 totheleftinfigurell, you're goingto
6 Form. 6 havethe same cross section. Therelll be no
7 A. Canyou restate that again, 7 change. Asl look to theright, there will
8 please? 8 obviously be becauseit changes. You can
9 Q. Yes 9 see
10 Do you agree that figure 1A 10 Then the following paragraph
11 showsaprofile of awall thickness over 11 says. However, within the scope of the
12 thiscross section for an elongate body? 12 invention, it isalso possible for adjacent
13 A. |do. 13 cross sectionsto have a different design,
14 Q. Looking only at figure 1A, do 14 andthen it goes on to describe such athing
15 weknow the full shape of that elongate 15 and then there's figures to show that, like
16 body? 16 figure 5B for example.
17 A. If youlook -- we do from the 17 Q. What doesthe phrase each cross
18 fact that -- from the arrows downward. 18 section perpendicular to the line two has
19 Becauseif wego tothetext, it tellsme -- 19 the same cross section --
20 not of the whole elongate body, but in a 20 A. Itsaysexactly whatitis.
21 particular direction so -- hold on. 21 You haveto take that into context of the
22 Figure 1A through 1H -- I'm 22 wholeinvention. You can't say that it
23 reading from Denk, column five. It says 23 never has anything other than that because
24 figure 1A through 1H show various cross 24 Denk specifically has figures that teach
25 sectiona shapes of the lightweight 25 otherwise and for other embodiments and
Page 167 Page 169
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 component according to the invention. 2 specificaly the following paragraph tells
3 Figure 1l showsalongitudinal view of the 3 methat. Sol haveto read everythingin
4 exemplary embodiment according to figure 1A] 4 context of the whole patent, not an isolated
5 Herein particular Denk is 5 phrase
6 telling me-- andif you look in the 6 Q. IsDenk contemplating an
7 direction of arrows, looking to the left, as 7 embodiment that would have a consistent
8 vyoudlicethat 11 body, that iswhat you'll 8 cross section over the length of the tubular
9 see. Now, strictly speaking, it could neck 9 body?
10 down againto the left and | wouldn't see 10 A.  That's one embodiment that Denk
11 that infigure 1A, but for my -- you know, 11 contemplates.
12 again, unlessthey specifically hint or tell 12 Q. And]I believe you mentioned
13 me something like that, we're going to 13 that Denk also contemplates embodiments
14 assumethat that is what you would see 14 where there may be a change in the cross
15 totally looking left, at any section to the 15 sectional shape, correct?
16 left of that. 16 A. Correct. That wasthe
17 But it could taper and you'd 17 following paragraph and then, for example,
18 never know if it tapered inward. 18 likefigures 5B for example.
19 Q. Would you please direct your 19 Q. Would you agree with me that
20 attention to thefirst full paragraphin 20 thisindicatesthat there are even more
21 column eight of Denk, beginning with the 21 embodimentsin Denk than we had discussed
22 words: Inthe exemplary embodiment shownin22 earlier?
23 figures1A -- 23 A. No. I think it's the same.
24 A. Holdon. | readit. 24 Denk teaches you can vary the cross section
25 Q. What doesthe phrase "the 25 to have whatever you want to do to maximize

43 (Pages 166 - 169)

Veritext Legal Solutions

Www.veritext.com

888-391-3376

SRAM EXHIBIT 2019, PAGE 43 OF 170



Page 170 Page 172
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 your strength-to-weight ratio. 2 | diceit, take everything away to the
3 As| explained earlier, the 3 right and now look along the direction of
4  mathematics for that are very well known. 4 thearrowsand what do | see?
5 It's sophomore mechanic stuff. | teach it 5 Q. I didn't know that.
6 toall my design students. Actualy, just 6 Isthat a convention with the
7 people -- mechanic engineersin general -- 7 cross sections shown in diagramslike this,
8 aretaught that, typically second year. 8 that the arrow indicates the prospective of
9 Q. That would result in anearly 9 thecross section?
10 infinite number of potential embodimentsin | 10 A. Correct. Ittellsyouinwhich
11 Denk, correct? 11 directiontolook. And that's
12 A. | dontknow. Theoreticaly, 12 internationaly -- that's everywhere. It
13 mathematically possible, if | vary something |13 would be very confusing otherwise.
14 by Planck's constant, ten to the minus 34, 14 Q. What isthe cross section at
15 soyou could have ten to the 34 at least, 15 linell?
16 but that's not arealistic question or 16 A. Widl, I'vejust read the patent
17 answer | could provide. 17 thatistelling meit'sfigure 1A.
18 Denk tells you the world of 18 Q. Couldit also befigure 1B?
19 structural optimization is such that you 19 A. Itcould be, but Denk is
20 write your code and you unleash the computer | 20 specifically telling me 1A. When you look
21 toincremented reasonable steps and come 21 infigure 1l, you see those -- there's the
22 back with what maximizes strength to weight. | 22 lineswhich are clearly the outside and then
23 That'sjust what POSITAS do. 23 there'sawhole bunch of paralel lines.
24 Q. At some point, the number of 24 Right?
25 embodiments are getting trivially not 25 Those are meant to indicate
Page 171 Page 173
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 different from each other and trivially 2 it'scurved. It'snot indicating what the
3 largein number, correct? 3 actud insidelookslike. If that wasto be
4 A. Maybe I'm misunderstanding what 4 the case, they would show up as dotted
5 you mean by embodiments, but intermsof -- | 5 lines. The size of the dots or the dashes
6 if yousay an elliptical insideand a 6 would indicate are they real or are they
7 circular outside is one embodiment and if | 7 optional.
8 vary the size of the ellipse, that's still 8 So there'sawhole -- there'sa
9 one embodiment, that's one embodiment. 9 bunch of different conventions, what the
10 If you tell me that every time 10 type of dashed or dotted line are to
11 | changethe élipse, that's a new 11 indicate. But when they're solid like that,
12 embodiment, then there's, by definition, an 12 thisisfrom the old draftsman school of
13 infinite number. 13 indicating a curved outer surface.
14 So I'm just speaking 14 Q. Infigurell, areweonly
15 practicaly asaPOSITA. I'm probably 15 presented with the exterior of component
16 misunderstanding your question then. 16 one?
17 Q. | amost said figure 11. 17 A. Correct. That'swhat | was
18 Looking at figure 11 of Denk, 18 just saying. Those additional horizontal
19 what doesthe line between thetwo Is 19 linesthat go towards the inside from the
20 indicate? 20 outer most ones, they'retelling measa
21 A. That tells me the cross 21 mechanical person that the outside of that
22 section. I'm going to slice it there and 22 thing has curves. It'snot arectangle, a
23 thenlook at theend. And the arrowstell 23 rigid rectangle. It'snot rigid. It's not
24 mewhich direction in which to look. 24 aprecise sharp pointed rectangle, for
25 So | stand at the -- | dlice -- 25 example.
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Page 174

Page 176

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. Andwe cannot see the interior 2 It can change from -- with
3 contours of component one in figure 11? 3 angular degrees walking around, but
4 A. Correct. To do that, he would 4 180 degrees or opposite of it, it's going to
5 have had to have included dashed lines. 5 bethe same.
6 Q. Would you please direct your 6 Q. Inthissentence that we're
7 attention to column five of Denk, the last 7 discussing, what does the parenthetical
8 full paragraph in Denk? 8 statement mean?
9 It reads. The lightweight 9 A. Wadl, let me go back.
10 component, according to figure 1A, has 10 What it'stelling meis-- you
11 illustratedinasideview infigure 1l is 11 mean inthe exemplary embodiment shownin
12 an elongate tube one, which (in the 12 figures 1A through 1H?
13 exemplary embodiments shownin figures 1A |13 Q. Yes
14 through 1H) extends symmetrically with 14 A. That, again, you look at al of
15 respect to astraight center line two. 15 thoseand | can define that they extend
16 A. | seethat. 16 symmetrically with respect to a straight
17 Q. What doesthat mean? 17 center line, so | have symmetry.
18 A. It meansthat -- it means what 18 So for example, in 1B, | can
19 it means. It'ssymmetric. Soif we go back 19 fold over left to right. Now, it's not true
20 tofigure 1A and you see those two -- the 20 thatit'scircularly symmetric, but thereis
21 linesfive and six, it tells me those are 21 asymmetry. That's what the parenthetical
22 axisof symmetry. 22 means.
23 In other words, what's above 23 Figure 1A wasn't circularly
24 linesix, if you fold that section about 24 symmetric. Figure 1B, you can seeitis
25 linesix, it folds over exactly onto the 25 left to right symmetric, but it's not top to
Page 175 Page 177
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 shapebelow it. 2 bottom symmetric. You see what | mean?
3 Now, if you fold over from left 3 You can't -- if you look in
4 toright, you will also -- along line five, 4 figure 1B, you have axis13 and 12. Soit's
5 it will also get the same shape. It folds 5 symmetric about line 15, but you see the way
6 onto itself. 6 there's no dashed line corresponding to axis
7 In other words, if | take any 7 sixasinfigure 1A? That'stelling me
8 line-- now, let's say we can -- we can 8 there'sno symmetry top to bottom that way.
9 agreeon axistwo isat the intersection of 9 And because they're not showing
10 linesfiveand six. Okay? 10 methat axisin 1C or 1F, it'simplying that
11 So now that center linetwo is 11 there's some -- something €lse going on.
12 anaxis of symmetry and what that meansto | 12 Tomy eyes, it lookslikeit
13 thedesign personisif | draw aline, a 13 should be symmetric, but he must have been
14 diameter line through the center, all the 14 implying that there's something el se because
15 way acrossfigure 1A, any point let's say 15 you see, for example, 1D, 1E are clearly not
16 from the quadrant whereit's marked seven 16 top to bottom symmetric.
17 opposite, any point in the cross section on 17 Q. Figure 1A would perhaps have a
18 oneside of the axis of symmetry, | can fold 18 diagonal line of symmetry?
19 over dong that same straight line and I'll 19 A. Yeah. Soseewhere 76 goes,
20 seethe exact same section on the other side 20 line-- the arrow -- the arrow from 76
21 ofit. 21 pointing to the outside, that arrow lineis
22 In other words, the wall 22 not intended to be an axis of symmetry, but
23 thickness on one side is the same as the 23 you could draw one and then you could get

wall thickness 180 degrees away, as | walk
al the way around.

above and below that line axis.
Tome, 1F and 1C look like they
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Page 178 Page 180
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 should have horizontal lines for symmetry. 2 Dr. Slocum, would you please
3 Hedidn't put them in there. Maybethere's 3 takealook again at paragraph 47 of your
4 some subtle thing -- again, you're not 4  declaration?
5 supposed to scale patent drawings, sohemay | 5 A. Okay.
6 haveadight shift asin figure 1B. 6 Q. Inthefourth line down, you
7 Q. Dr. Slocum, would you now 7 state: Inthe embodiment shown in figure
8 pleaseturn your attention to page 28 of 8 1A.
9 your report? 9 What do you mean by that
10 A.  Okay. 10 phrase?
11 Q. Canyou please explain what is 11 A. Exactly that. 1A showsan
12 shown in these annotated figures, the 12 embodiment. Denk teaches -- says that
13 difference between the non-annotated figure | 13  specifically in that paragraph | just read,
14  and the annotated figure? 14 embodiments according to figure 1A.
15 A. Betweenwhat? Sorry. 15 So that'sjust one
16 Q. Thenon-annotated figure and 16 particular -- I've got an outside circle and
17 the annotated figure. 17 thenan ellipseform ontheinside and it's
18 A. Okay. | apologizel didn't 18 symmetric. A different embodiment would be
19 include the where in column eight. 19 likein 1B or 1E. But this embodiment isan
20 But anyway, what I'm showing 20 édlipseinsideacircle. Figure 1B isan
21 hereisthat you can start with Denk figure 21 eccentric circle. That'sasecond
22 1A and Denk teachesin column eight, if we |22 embodiment.
23 goto-- one, two, three, fifth paragraph 23 Q. Sowhenyou state the
24 down, it says: Inaddition, in particular 24  embodiment shown in figure 1A, that single
25 for the exemplary embodiments accordingto |25 embodiment may refer to awhole range of
Page 179 Page 181
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 figure 1A, itispossiblefor the elliptical 2 different tubing?
3 inner cross sectional contour to continually 3 MS. BHATTACHARYYA: Objection
4 transitioninto acircular inner cross 4 Form.
5 sectional contour in acertain area of the 5 Mischaracterizes the record.
6 tube. For example, inamiddle areaor an 6 A. | understand your question as
7 endarea 7 thedlipse can be at different magjor and
8 So dl | did there was by 8 minor radii proportions with respect to each
9 drawing thered circle four -- I'm sorry -- 9 other and the circle diameter three. In
10 thered circle that intersects with ellipse 10 that respect, correct.
11 four istherel'm showing that ellipsein 11 Again, I'm going to optimize it
12 the center transitioning to afull circle 12 to maximize the strength-to-weight ratio for
13 shown by thered circle. AndI'mjustdoing |13 how I'mloading this system.
14 exactly what Denk said | should do or could |14 Q. Would you please take alook
15 dointhat paragraph | just read. 15 again at the -- at Denk column eight, the
16 Q. DoesDenk'sdisclosure 16 paragraph that we've been discussing that
17 necessarily result in the red circle drawn 17 beginswith: Inaddition, in particular for
18 inthisannotated image? 18 the embodiments according to figure 1A ...
19 A. Itwould be somecircle. It 19 A. Okay.
20 could be bigger, it could be smaller. | 20 Q. Would you agree with me that
21 just put it there. | don't have any other 21 Denk does not disclose what the exterior
22 guidelinesfor the specific optimization, 22 diameter is of any of these embodiments?
23 but that one could make sense. 23 A. Denk isnot giving me -- has
24 Q. Would you please take alook 24 not given mesizes. Hejust sayscircular.
25 again at paragraph 47 -- scratch that. 25 And again, he showsfor abicycle, so a
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Page 182 Page 184
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 POSITA would have an idea of what isthe 2 if 1 took my caliper out, it probably
3 range of standard tube sizes you probably 3 doesn't.
4 arein, but Denk isvery specific on 4 Q. Would you please turn your
5 depending on your loads, you should go ahead | 5 attention to column eight of Denk? The
6 and optimize for what your loads are. 6 paragraph that's very short, two lines long,
7 Q. Denk does not state whether the 7 that begins all two parts are
8 diameter of the exterior of the tubing 8 manufactured -- excuse me. Scratch that.
9 changes during the transition, correct? 9 All parts are manufactured from
10 MS. BHATTACHARYYA: Objection, 10 alight alloy. The outer cross sectional
11 Form. 11 contour of all tubesiscylindrical.
12 Mischaracterizes the record. 12 A. | seethat.
13 A. | disagree because al of 13 Q. DoesDenk disclose cylindrical
14 figure 1A specificaly istied to figure 11. 14  tubing?
15 | haveto read the whole thing in context 15 A. | don't know how to answer your
16 and Denk hastold mefigure 1A corresponds |16 question. When you look at figures 1A, 1B,
17 toll and 1l very clearly isthe outside 17 1E, 1H, those all appear to have cylindrical
18 diameter is changing over the length. 18 outsides. 1C, 1D, 1F, 1G clearly are not
19 Q. Isityour opinion that Denk 19 cylindrical.
20 does not disclose tubing without a taper? 20 To me, what that paragraph in
21 Scratch that. 21 eightiswhen he saysal two parts, it's
22 Isit your opinion that Denk 22 referring to figure two only, which is that
23 does not disclose a tubing without an 23 bike frame shown there.
24  exterior diameter taper? 24 Or maybe | misunderstood your
25 A. | don't understand that 25 question.
Page 183 Page 185
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 question. 2 In other words, | haveto read
3 If you look at figure 11, you 3 dl two parts are manufactured across
4 havealarger diameter and then you have a 4 sectional contour of al tubes are
5 very clear tapered section to another 5 cylindrica, | have to read that in context.
6 smaller diameter. And Denk isteaching me 6 | can'tjust read those two sentences alone
7 do whatever you need to do to theinside 7 and assumeit applies everywhere in Denk.
8 shape or the outside shape to accomplish 8 It hasto -- because the figures clearly
9 what you want to do. 9 show they are non-cylindrical, so | read --
10 There very clearly is ataper 10 and asthe POSITA, it makes sense that oh,
11 there. There'snoindication of how long it 11 that just appliesto the previous three
12 is. It'snot astep. It'sataper. 12 paragraphs, which istalking about figure
13 So again, I'm going to write 13 twoin2A.
14 the equation, set up my program and optimize | 14 Q. Dr. Slocum, would you please
15 for what the loading is that | want to 15 turnyour attention to figures 5A through
16 achieve. 16 b5E?
17 Q. Would you please direct your 17 A. Okay. Hold on. Okay.
18 attentionto figures 2A, 2B and 2C of Denk? |18 Q. From these drawings, can you
19 A. Okay. 19 tell what the cross sectionis at all points
20 Q. Does101 haveachangeinits 20 aong thefina tubing?
21 externa diameter? 21 A. Wadl, this, inthetext, it's
22 A.  Whenyou just look at the 22 very specific. It'sjust giving me an
23 figureitself as drawn, you can't detect 23 example. Soif you go back to figure -- it
24 doesit or doesit not, so you would 24 sarts at figure three and you see those
25 default, then say just looking at it, | bet 25 lines, IV infigure three and five, and you
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Page 186 Page 188
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 have got to go back to the text, it's 2 A. Dependswhat theinside of the
3 taking about away to manufacture and how 3 headtubeis. If it'sasteering tube, it
4 you can vary aong the length of the tube. 4 just becomes a-- you ask yourself why would
5 Sol can't say that all along the tube. 5 1 dothat whenround is-- you'd haveto
6 That'saportion. 6 havearealy good reason to not.
7 Q. Would you please review the 7 Q. Isthesteerer tube visible on
8 second-to-last paragraph in column three of 8 abicycle?
9 Denk, which is Exhibit 1006? 9 A. No. The head tube would be,
10 A. Youmeanacircular ring 10 but it says, if we go back to three, visual
11 shaped, it starts? 11 and possibly also technical. If | had the
12 Q. Yes, Dr. Slocum. 12 projection of the steer tube coming out and
13 A. Okay. 13 itwasnot round, | would tell the guy |
14 Q. Thefirst sentencereads. A 14 don't know why you do that. But someone may
15 circular ring shaped outer cross sectional 15 look at it and say well, how isthisthing
16 contour isto be preferred for visual and 16 going to rotate?
17 possibly also technical reasons, resulting 17 So | -- the main thing with
18 inalightweight component in which the 18 thisparagraph isyou haveto, again, read
19 different wall thickness -- excuse me -- 19 itincontext. You have to continue reading
20 thickness distribution defined by the inner 20 on.
21 cross sectional contour. 21 What he's basically saying is
22 Correct? 22 look, you may have areason for doing it,
23 A. Correct. That'swhat it says. 23 but in general, you probably don't and
24 Q. What doesvisua and also 24 thereforeif you have an outside that is
25 possibly technical reasons mean? 25 circular, you better market to indicate the
Page 187 Page 189
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A.  When someone looks at a 2 orientation of the tube, lest you mount the
3 hicycle, they may want to see clean lines. 3 tubein backwards or upside down.
4 If it wasn't round, it may collect dirt. 4 Q. DoesDenk stateinits
5 You know, that's an ergonomic thing that | 5 disclosure what these technical reasons may
6 do not know how to write an equation for. 6 be?
7 Technical reasons are when you 7 A. Okay. Soif you go -- continue
8 havearound cross section, it will be 8 reading -- again, everything has to be done
9 easier to weld potentially for a head tube, 9 in concept or context.
10 it makes mounting the bearings much ssmpler. | 10 He saysin top of column four:
11 Now there are alot of aero 11 For an€lliptical or oval outer contour, the
12 bikesthese days that have more teardrop 12 inner contour may be cylindrical so that
13 shapesand if you look at Denk, he shows 13 optimum rigidity and strength conditions
14 teardrop-shape sectionslike 1D. But 1D for |14 with regard to loads in the place of
15 asteerer tube, | think, might be 15 symmetry are achieved.
16 problematic. 16 Earlier, when he was talking
17 Q. Excuseme. 17 about the applications like golf clubs or
18 A. I'msorry. Not a-- becauseto 18 aero vehicles, that's where aerodynamics can
19 mount that in bearings, you'd have to have 19 be particularly important.
20 ancther space. | think it would be 20 There is some debate alwaysin
21 problematic. Not to say it can't be done, 21 terms of what on a bicycle tube should be,
22 but | think it'll be problematic. 22 you know, tear dropped or aero shaped versus
23 Q. Whenthey mount abearing ina 23 just left round. That's still apoint of
24 non-circular head tube, do they have a 24  contention in some places.
25 specialized outer race? 25 Q. Isadiameter necessarily a
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Page 190 Page 192
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 line running through the center of acircle? 2 greatest than in the upper part.
3 A. Thediameter runsthrough the 3 Again, thefigure | have right
4 center of the cross section, so you can 4 above, where | say internal diameter and
5 definethe diameter of an ellipse, the major 5 externa diameter, barring some other
6 and minor diameter, and they will gothrough | 6 quantifier, when | say diameter, it'sa
7 the center of the elipse. 7 circle and the diameter has to pass through
8 So if you just say the diameter 8 thecenter of acircle, again, otherwise
9 of the structure without any kind of other 9 it'sacord.
10 quadification, one would probably end up 10 Q. Looking again at line 70
11 assuming A, it'sacircle and B, yes, it has 11 through 78 of Vaat, what does the same
12 to go through the center. Otherwise, it'sa 12 externa diameter over its whole length
13 cord. 13 mean?
14 Q. Doirregular shapes sometimes 14 A. Thatisreferring to, ashe
15 have diameters? 15 saysmore particularly, the steering tube
16 A. Widl, andlipseisan 16 shown by way of example. Sointhis
17 irregular shape, athough it has some 17 particular embodiment, Valat is saying that
18 symmetry. Right? It has major/minor 18 the outer diameter would have the same
19 diameter. 19 external diameter over its whole length, so
20 If you havelet'ssay a 20 for that particular instance shown.
21 shamrock -- let's just pick something 21 Again, when you look at Valat
22 very -- when you say the diameter of the 22 figureone -- figuretwo isif you took
23 shamrock, now there'san implication of the |23 figure one and you did the rotary swaging.
24 diameter that you're circumscribing the 24 But | don't read Vaat as requiring figure
25 shamrock. 25 oneto awaysgo into figure two. Figure
Page 191 Page 193
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 So again, barring some other 2 two must come from figure one, but a POSITA
3 descriptor, if theré'san irregular shape 3 looking and reading Valat would understand
4 and| cal it adiameter, it'sthe circle 4 that okay, | have aone diameter at the top,
5 into which the shape goesinto. 5 | have adifferent diameter at the bottom
6 Q. That's my understanding as 6 section. Soyou could have an embodiment
7 well. Would you please turn to paragraph 7 that would come out of that figure one. But
8 186 of your declaration which is Exhibit 8 you will need figure one to get to two, but
9 1003? 9 you could use figure one somewhere el se.
10 A. Okay. 10 Q. If you swaged figure one, would
11 Q. Why doesthe lower part A have 11 it till look like figure one?
12 agreater thickness than the upper part B? 12 A. It dependson how much you
13 A. Okay. WecangotoVaat, as 13 swageit.
14 I'm pointing to there. But ostensibly, if 14 Q. Okay.
15 you go back to that, the steering tubeis 15 A.  Sobecausethat's what | meant
16 anchored in the lower bearing and then the 16 by looking at figure one you can get to
17 upper bearing. 17 figuretwo, but you don't have to. But you
18 The shear forces are greater in 18 would start with oneto get to two,
19 thelower bearing. It'sacting like a 19 depending on how far you want to takeit and
20 fulcrum. And the stressis being higher 20 that'swhat | believethat Valat isteaching
21 there. That'swhy you need more diameter to |21 when they say this one particular
22 handle the load than at the upper bearing. 22 embodiment. So that'stelling me, asa
23 Hold on. If | goto Vaat -- 23 POSITA, ahh, there's other things you could
24 |et'ssee, 70to 78 -- yeah, whichis 24 dowithit.
25 exactly what | just said. Theloadsare 25 Q. Would you please turn your
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Page 194 Page 196
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 attention to paragraph 216 of your 2 | put in my spreadsheet to then demonstrate
3 declaration, which is Exhibit 1003? 3 herearetypica size ranges and ratios and
4 A. Okay. 4  what the effects are.
5 Q. Do you see the sentence where 5 | could very easily create such
6 you state: Such a modification would allow 6 aspreadsheet for Valat and, you know,
7 Valat's steerer tube's lower part, lower 7 prove, for an example, instance of like
8 section to be reinforced with Denk's 8 cross sectional area, Denk can give you
9 dliptical inner contour for improved 9 higher strength-to-weight ratio. But |
10 mechanical property while maintaining 10 didn't see aneed to dothat. If asked to
11 lightweight? 11 doso, I will.
12 A. |do. 12 Q. Tofoallow up, did you included
13 Q. What do you mean by improved 13 aspreadsheet for Valat to prove instances
14 mechanical property? 14 of like cross sectional areawhere Denk can
15 A. Sothat meanswhen | calculate 15 giveyou ahigher strength-to-weight ratio?
16 the moment of inertia, | would have a 16 A. No. | just saidif asked to,
17 greater weight-to-strength ratio. 17 I'll be happy to make that.
18 In other words, this gets back 18 If you look at acompany |
19 to--if youlook at Vaat figure two on the 19 founded called OMAX -- we make water jet
20 top, just above 216, these sections, D and 20 cutters -- gee, almost 30 years we started
21 E, abovethat horizonta line, left to 21 it; wesold it acouple years ago -- this
22 right, that's the axis line for bending and 22 was exactly the type of optimization | did
23 forward motion. 23 for the tubular cross sections.
24 Aswe discussed earlier, it's 24 We sold thousands and thousands
25 obviousto methat wait asecond, youcould |25 of machines. Everybody wondered how did we
Page 195 Page 197
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 bemore efficient by making an ellipse on 2 make the machine works so -- it's not
3 theinsideright where | have amuch thicker 3 supposed to work that way, it can't. But no
4 at the top and bottom of that cross section 4 one knew what the inside cross section was
5 than by putting it at the 45-degree lines, 5 except, well, me and the people who built
6 thereinforcements. 6 it
7 So that mechanical property 7 Q. Thetubeswithin the machine or
8 would be the strength of the section, given 8 thetubesthat were being cut?
9 thedistribution of material to maximize the 9 A.  Thetubeswithin the machine
10 moment of inertia or bending about the 10 that formed the frame inside the bellows.
11 horizontal axis while minimizing theweight |11 There was magic in there.
12 of the section. 12 Q. Trade secrets are awesome.
13 Q. Whereinyour report isyour 13 A.  Thefundamental patent has the
14 comparison between the mechanical properties| 14 formulasinit, so | did my job asan
15 of Denk and the mechanical properties of 15 inventor, you know, to teach other people
16 Vaat? 16 howtodoit. Noonebedievedit. Butto
17 A. Aswediscussed thisearlier, | 17 their demise, we sold alot more machines
18 did not do a spreadsheet for Vaat. | 18 thanwedid.
19 looked at Denk, | looked at Valat and | -- 19 Q. l'dliketo now introduce
20 we had this discussion before lunch about 20 another exhibit that has already been marked
21 putting inthoseribs-- D, E, F, G -- will 21 asExhibit 1008.
22 behelpful, but | would actually, as one 22 A. What'sthe author on that? Oh,
23 skilled in the art, know that it would be 23 | haveit here.
24 much better for me to have that smooth 24 Q. 1 will represent that | refer
25 continuous elliptical shape and that's what 25 toit asMoechnig, but if you have a
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Page 198 Page 200
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 preferred pronunciation, | could probably 2 hewantsto additional compliance, which is
3 work with you. 3 springinessin that portion of the tube.
4 A. No, that'show | would doit, 4 Q. DoesMoechnig aso seek to
5 too. Moechnig. 5 increase alateral stiffnessto improvethe
6 Q. | likethat better, Moechnig. 6 writer's perception of handling performance?
7 A. Yeah, it'smore German. 7 A. That isone of the things that
8 Q. Icandothat. 8 hedtates. Let me get the exact wording.
9 Are you familiar with Exhibit 9 That's not in the abstract, but let me see
10 1008, which we refer to as Moechnig? 10 whereitisinthe body --
11 A. Yes 11 Q. May | direct you to paragraphs
12 Q. What isMoechnig? 12 six through eight?
13 A. Moechnigisapatent, again, 13 A. Yeah. Okay. That'swherel
14 about bicycles, particularly a steerer tube, 14 remember reading that.
15 and Moechnig istalking about changingthe |15 He said he believesthat it
16 shape and making it asymmetric along the 16 provides aperception to haveit stiffer
17 length from the bottom bearing up through -- | 17 left or right. That's what he means by
18 you know, from the crown up through to 18 increaselateral stiffness. Lateral would
19 ultimately where the handlebars are. 19 be perpendicular to the forward motion of
20 Q. DoesMoechnigdisclose a 20 thebicycle.
21 steerer tube? 21 Now, his physicsiswrong, by
22 A. Hedoes. 22 theway, but we could get into the math
23 Q. DoesMoechnig's steerer tube 23 behind that. But that's what he states.
24 include non-circular cross sections? 24 | think the interesting thing
25 A. It does. 25 ishe saysthe perception.
Page 199 Page 201
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. Why does Moechnig state 2 Let me modify my previous
3 Moechnig includes non-circular cross 3 statement.
4 sections? 4 Perceptionally, it may betrue,
5 A. Youmean what isthe essence of 5 but interms of physics, there's some
6 the patent? 6 interesting things that happened when you do
7 | don't understand your 7 that shape he's proposing.
8 question, why does he stateit. 8 MR. DURBIN: Give me a moment.
9 Q. 1 will withdraw my question. 9 For some reason | believe
10 What is the essence of 10 Moechnig never made it to Exhibit
11 Moechnig? 11 Share, so I'm going to try to introduce
12 A. Theessence of Moechnig isthat 12 it again.
13 he provides different diameters of the 13 THE WITNESS: | have the paper,
14 steerer tube to accommodate different loads | 14 so that's what 1I'm reading.
15 and the abstract, in particular, describes 15 MR. DURBIN: I'll let it keep
16 that he wantsto have different lateral 16 uploading for alittle hit.
17 tiffness with respect to front to back and 17 THE WITNESS:. Do | need to be
18 sideto side of the steerer tube. 18 able to bring up Moechnig on Exhibit
19 And he wants to do that to 19 Share?
20 better accommodate, as he says, longitudinal | 20 MR. DURBIN: You let me know if
21 impact absorption of the fork and wheel 21 you do.
22 assembly. 22 THE WITNESS: | don't. I've
23 So he's putting it in there to 23 got the paper, so | assume you either
24 add some compliance to the tube, so it acts 24 have paper or electronic.
25 likeaspring. Everything isa spring, but 25 MS. BHATTACHARYYA: | havethe
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Page 202

Page 204

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 copy, so | am all good, too. 2 enough degrees of freedom within the cross
3 MR. DURBIN: Thank you, Arpita. 3 section to force the optimization to make it
4 BY MR. DURBIN: 4 equa.
5 Q. Would you please turn to 5 MR. DURBIN: I'm at a stopping
6 paragraph 43 of your declaration, which is 6 point now.
7 Exhibit 10037 It's on page 23 of your 7 Would we like to take a break?
8 declaration. I'mwrong. It's on page 24. 8 MS. BHATTACHARYYA: Sure.
9 A. Okay. 9 THE WITNESS: Yeah, it's been
10 Q. You statethat: A POSITA would 10 about time since we came in for lunch.
11 have understood that the oblong radially 11 Good for abio break.
12 asymmetric shape taught by Moechnig is 12 MR. DURBIN: How long hasthis
13 structurally equivalent to varying the wall 13 deposition been going for, Court
14 thickness over the cross section, as 14 Reporter?
15 discussed in the '993 patent. 15 THE VIDEOGRAPHER: Standby.
16 Correct? 16 Timeis4:51 p.m.
17 A. Correct. 17 We're off the record.
18 Q. How arethey -- scratch that. 18 (Recess taken)
19 What do you mean by 19 THE VIDEOGRAPHER: Weareon
20 structuraly equivalent? 20 the record.
21 A. | can get the same stiffness 21 Thetimeis 5:07 p.m.
22 front to back or left to right and indeed 22 BY MR. DURBIN:
23 torsionaly for the same cross sectional 23 Q. Dr. Slocum, are you ready to
24 areaand till be having around outer tube, 24  begin?
25 which makes it much easier in which to mount | 25 A. lam.
Page 203 Page 205
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 the bearing from the top part of the head 2 Q. May | please direct your
3 tube. 3 attention to paragraph 124 of your
4 Q. How do we know that you can get 4 declaration?
5 the same stiffness over the same cross 5 A. Okay.
6 sectiona area? Because of the shapes? 6 Q. Would you please review this
7 A. BecauseI've done this type of 7 paragraph?
8 calculation before. It'savery simple -- 8 A. Okay. That'swhat I'm doing
9 again, theintegral Y sguared DA and you 9 now isreadingit. Okay.
10 integrate around the -- the polar 10 Q. Inthefirst sentence of this
11 coordinates and you calculate the moment of |11 paragraph 124, istheinitialism OD --
12 inertiaand you also calculate the area 12 scratch that.
13 simultaneously and you pick one thing and 13 In this paragraph 124, doesthe
14 then now | can vary the ellipse minor and 14 initialism OD stand for outer diameter?
15 magjor radii proportions as well astheir 15 A. Itdoes.
16 proportion with respect to the outer circle. 16 Q. Doestheinitiaism ID stand
17 So mathematically, | know | 17 forinner diameter?
18 have enough degrees of freedom to do the 18 A. Itdoes.
19 matching. Now | just writethe codeand the |19 Q.  Where do these diameter numbers
20 computer will spit out the answer for me. 20 comefrom?
21 In other words, any constant 21 Scratch that question.
22 wall thickness contour that is non-round, | 22 Isit stated in your
23 can pick an equivalent round with varying 23 declaration where these diameter numbers

wall to give me the same cross sectional
area and then moments of inertia. | have

25

come from?
A. ltis lsayitisknowna
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Page 206 Page 208
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 typical steerer tube sizeison the order of 2 Moechnig gave methat diameter. Hold on.
3 oneinch OD by aseventh inch ID because 3 That isaso, by theway, a--
4 those are standard steerer tube sizes that 4 that particular sizing and metricisaso a
5 you can find for aluminum stainless steel, 5 standard size. So let me-- soif you look
6 high strength steel. And that would be a 6 at paragraph 40 of Moechnig, those are the
7 starting point, for example. And that'sa 7 dimensionsthat Moechnig did. So that's
8 wall thickness there of about 1/16th of an 8 one-and-an-eighth inch or about 28.6.
9 inch. 9 That'sfrom Moechnig.
10 Then in my spreadsheet, | go 10 Q. Inthetablefeatured on page
11 and calculate what types of loads you can 11 79 of your declaration, which is Exhibit
12 obtain. 12 1003, why do you state that the wall
13 Q. Doany of theprior art 13 thicknessisthree millimeters?
14 referencesin this matter state a one-inch 14 A. Becauseyou havean ID and an
15 outer diameter and seven-eighthsinchinner |15 OD. Soif you take 28.6 minus 22.6, you get
16 diameter? 16 six, divided by two, and | see the three
17 A. ldontrecal. Most of them 17 there-- the two numbers, three and then
18 don't say anything about specific sizing. 18 10.49, they should both bein red.
19 They just show, you know, exemplary figures | 19 Or you pick the wall thickness
20 of bicycle parts. | would have to go back 20 andthenyoudraw the D tobeinred. The
21 and check. | seem to recall one of them 21 10.49%, that's a calculated value, so that
22 somewhere was starting to talk about sizes, 22 should bein red.
23 but most of them do not. 23 My contention -- my convention,
24 Q. Atleast sitting here today 24 you seethetop input in black, output in
25 right now, you don't know whether or not any |25 red? Soif you have an OD of 28.6 and |
Page 207 Page 209
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 prior art reference states one inch outer 2 makeawall thickness of three, which is not
3 diameter and seven-eighthsinner diameter 3 at al uncommon, that drivesthe ID to be
4  tubing? 4 28.6 minus two times three and that's why
5 A. lwill say -- 5 thelD isshownin red there.
6 MS. BHATTACHARYYA: Objection, 6 See at the top where | say
7 Mischaracterizes the record. 7 inputisin black, output isred. That
8 A. | will say | don't recall, but 8 tellsyou that theredis calculated and the
9 when | designed one of my bikes, that's 9 mistake | haveisthat 10.49% is calculated
10 where we started. 10 and that should be red also. | apologize.
11 So | reserve theright to 11 1 will fix that.
12 changeit when | go back and read through, 12 Q. Why did you choose athree
13 otherwise I'm going to go spend the next 13 millimeter -- scratch that.
14 half an hour reading carefully through all 14 Did the three-millimeter wall
15 of them. | don't think you want me to do 15 thickness come from any prior art reference
16 that. 16 involved in this matter?
17 Q. Although I'm contemplating, | 17 A. | didtheanswer, I'm just
18 don't think | want you to either. 18 checking. Because when you talk about
19 A. It'sagood starting point. 19 tubes, using the bicycle world, you're going
20 You would work up and down from thereto get 20 to always start with anominal. Y ou know,
21 what you want. 21 the-- sometimesit'sreferred to as, like,
22 Q. Now looking at page 79, why did 22 astandard tube. And three millimetersisa
23 you choose an outer diameter of 23 standard wall thickness for this type of
24 28.6 millimeters? 24 highly stressed area.
25 A. Let megoto Moechnig. Maybe 25 So | don't know if | just
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Page 210 Page 212
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 picked that or there was actually also 2 circle, you wouldn't -- | mean, this
3 referred to -- again, | can go back and read 3 particular part of this spreadsheet, the
4 everybody if you want. But that'sa-- a 4 next one goesinto varying or oval. Thisis
5 POSITA would use that as a good starting 5 just concentric circles on Moechnig -- not
6 point. 6 Moechnig.
7 Q. Slightly different question. 7 I'm just showing what would
8 Isit stated in your 8 happen with the circlesif you varied along
9 declaration where this three millimeter 9 thelength of it, likeif | take -- Moechnig
10 figure comesfrom? 10 isnot dwaysacircle.
11 A. I'mjust saying that -- here's 11 So anyway, that's where the
12 thebasic type of calculationsa POSITA 12 three millimeters comes from. If | start
13 would do. And | chose atypica diameter of |13 looking at -- pick adiameter that is
14 28.6. Inthe'993, it notes an outer 14 referenced in OD, in ahighly stressed area
15 diameter of 28.5, so that's the same -- let 15 like a steerer tube, three millimetersis
16 meseeif the'993 gave me atypical output, 16 not uncommon, it's about an eighth of an
17 | guess. 17 inch. Sometimeit'sthinner. But that'sa
18 It either might have or, you 18 good astarting point.
19 know, again, thisiswhat aPOSITA would be | 19 Then you get aratio ID over OD
20 workingwith. Letmefindmy -- I'vegotto |20 thatis-- again, it'sastarting point.
21 figure out what | did with my '993. 21 Here'sastandard tube and this shows what
22 Q. Ifneedbe, | canbringit up 22 therdlative strength of aluminum, for
23 and share my screen or it should bein your 23 example, versus steel would be. Thena
24 Exhibit Share, too. 24 POSITA works outward from there.
25 A. Yeah, let megothere. Let me 25 Q. Canyou agree that Moechnig
Page 211 Page 213
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 try. | wonder if | could search for thick. 2 doesn't state athree millimeter wall
3 Q. 1 will represent to you that 3 thickness?
4 when | search for it, | find 19 instances of 4 A. Right. | did not find -- I'd
5 theword thick at least. 5 haveto go through and look through the
6 A.  Thismight not be a searchable 6 whole thing -- that particular wall
7 PDFI'vegot on here. 7 thickness.
8 Q. Okay. 8 Because remember, Moechnig
9 A. Solet mejust start reading. 9 is-- you know, | don't find that particular
10 1 don'tthink I can search. 10 wall thickness. Thisisjust exemplary in
11 Q. | will represent to you that 11 therange of what a POSITA would typically
12 theonly place when | search for MM arein 12 seel putin.
13 columnsthree and four. 13 Q. Rather than being something
14 A. Sothat'swherel'm reading. 14 that isstated in aprior art reference,
15 It'sgiving ratios of diameters. | seetwo, 15 thisisafigurethat you asaPOSITA
16 | seeone. So that three millimeters, that 16 believed was reasonable?
17 falswithin the ratios that he'stalking 17 A. Right. | started with the OD
18 about. If I pick an outer diameter and then 18 that isstated asatypical and then | said
19 | start looking at some of the ratios that 19 okay, what is known and a starting point for
20 arebeing referred to -- 20 the standard tube would be -- it's three.
21 Q. Didyou usethe'993 disclosure 21 If you redlly are pushing it to
22 incoming up with the figure? 22 thelimit, you may go two and a half or even
23 A. No. Thisisconstant circular 23 two. | don't think I've ever seen any --
24 cross section. For the '993, which has, 24 well, yeah, some heavier load things, three
25 like, for example, oval inside of the 25 andahalf. Butthreeisagood
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Page 214

Page 216

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 representative starting point. 2 A.  Waell, that's my starting point.
3 Q. Pleaseturn now to paragraph 3 Those particular numbers -- maybe it was
4 131 of your declaration, which is Exhibit 4 fromthe'993. Let me go through interms
5 1003. 5 of those particular ratios.
6 A. Okay. 6 Y eah, because if you go -- the
7 Q. Wheredid you get the 1.57 7 following ratios come from the '993 column
8 number stated in this paragraph? 8 four, starting around line 49. It says
9 A. If I look at Denk's tube -- 9 ratiolC2tolIC 1, taking atubein 202
10 okay. Soif you go to looking at Denk, at 10 could be arange of 105 to 1.3 and more
11 thesection |l that's figure 1A, then | 11 preferably, in the range of 1.01 to 1.25.
12 scalethereative diameters or the major 12 The combined length of the
13 and minor diameters, that'swhat | get. 13 upper range -- it says. More preferably, in
14 Let me check to seeif Denk 14 therangeof 1.1to 1.25. The combined
15 actualy gave me anumber or if | measured 15 lengths of the upper portion and the lower
16 that off the drawing as an exemplary. 16 portion can be chosen between 40 millimeters
17 | can't scaleadrawinginterm 17 and 200 millimeters and about 101
18 of size, but | can get relative shape. So 18 millimeters.
19 let mecheck. | seem to recall that he was 19 Then it says: Ratio of the
20 giving me some ratio, but | need to read. 20 upper section inner diameter | A to the upper
21 (Witness reviews document) 21 section outer diameter can be chosen to be
22 No, I'm not finding a 22 intherange of .75t0 .95.
23 particular ratio unless | bleeped over it. 23 Again, that -- this three
24 Other than that, | 24 millimeters earlier from the ID and OD would
25 recall measuring to see does that make 25 fall within that range. So there arethe --
Page 215 Page 217
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 sense, what | seeinit. | dorecall 2 starting with here'satypical standard
3 measuring the ratio relative size. 3 section and here are sizes that are
4 But my first pass re-read of 4 ratiometrically on the order of what is
5 it, | don't have that specific number. 5 cited by the'993 and if you go and actually
6 Q. Didyou usearuler to measure 6 measure Denk, that 1.57 is a starting point
7 therelative sizes? 7 for Denk.
8 A. No, | usedthedia caliper. 8 Then Denk goes from there all
9 Q. Of course. 9 theway to concentric circles, so theratio
10 A.  Onmy desk at home. Not here. 10 would be one.
11 Q. Inparagraph 131 of your 11 Q. Why arewechanging to a
12 declaration, you don't state other than -- 12 concentric circle?
13 scratch that. 13 A. Waél, Denk teachesthat. You
14 Y ou don't cite any portion -- 14 may want to start where things are very
15 scratch that. 15 highly stressed, with them having an ellipse
16 In paragraph 131 of your 16 insidethe circle and then as the stress
17 declaration, you don't cite any particular 17 getsless, you may want to converge on
18 portion of Denk; isthat correct? 18 something more like a concentric circle and
19 A. I'mjust saying section |1, | 19 then the wall thickness gets thinner.
20 sayit'sabout 1.57. So that's where that 20 Q. Andacirclehasaratio of one
21 comesfrom. Taketwo measurements, divide |21 to one necessarily?
22 them. 22 A. Wadl, theratio -- theinside
23 Q.  Your support for the statements 23 diameter and outside diameter is not going
24 inparagraph 131 of your declarationisDenk |24 tobeonetoone. Youjust haveacircle.
25 figure 1A, correct? 25 Youdon't have acylinder.
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Page 218 Page 220
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Oh, the-- I'm sorry. The 2 SoValatisnot limiting it to any one
3 ratio of the major and minor diameter in 3 particular diameter.
4 terms of between the two cross sections, you 4 Q. Would you please turn to page
5 could go from one being oblong and then it 5 161 of your declaration? We're moving on
6 tapersdown, so instead of one -- instead of 6 down.
7 being €dliptical, it can goto being a 7 A. Okay. Hold on.
8 circle. Sotheratio between the two 8 Q. Norush. Thank you.
9 different diameters will change. 9 A. Ifliptoofast --
10 If they're one to one, then the 10 Q. Icanstopyou. | think I
11 major and minor diameter areequal andthen |11 mean -- | think | mean somewhere else. Oh,
12 you haveacircle. If they're different, 12 no. Okay --
13 you have an ellipse. 13 A. 161 paragraph --
14 See, that's the major 14 Q. Yeah -- strike that question,
15 diameter and the minor diameter. Because 15 please. Give me one moment and I'll find my
16 earlier, weweretaking about OD to ID in 16 place.
17 thefirst table and now here in paragraph 17 Herewe go. Would you please
18 131, I'm talking about the ratio of major to 18 turnyour attention to page 85 of your
19 minor diameters, which isaso what | was 19 declaration?
20 just referring to from the '993 patent 20 A. Okay. Eighty-five. Thebig
21 ratios. 21 spreadsheet.
22 Q. DoesDenk disclose any outer 22 Q. Isthetable above whereit
23 diameter amounts? 23 sayslower in 202 what we previously
24 A. Again, | don't think Denk gave 24  discussed just afew moments ago?
25 me specific numbers. It'sjust abicycle 25 A. Correct. | am now -- because |
Page 219 Page 221
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 tube and he talks about head tubes, seat 2 wrotethisasabig giant thing and earlier,
3 tubes, fork tubes. Denk talks about the 3 ljust putinalittle piece and here, | put
4 dstays. The stays, for example, chain stays, 4 ineverything.
5 they start larger diameter and then outside 5 Q. Again, red-colored numbers are
6 diameter tapers down to asmaller diameter 6 derived, whereas black-colored numbers or
7 back near where the derailer is. 7 inputsyou put into these calculations?
8 So Denk is tapering the outside 8 A. Correct, with the exception of
9 diameter for the stays he's talking about in 9 thewall thickness/OD ratio of 10.49%. That
10 figuretwo don't appear to be tapered, but 10 should be red because that was cal cul ated.
11 the stayswill. 11 Q. What isshown in scenarios one
12 So | -- absent Denk giving me 12 through five?
13 specific numbers, it'sgoingto beaPOSITA |13 A. Okay. Sowhat I'm doing there
14 will know here are reasonable numbersfora |14 isyou can seethe OD -- I'm taking from --
15 bicycle depending upon what type of bike 15 I'm keeping the OD fixed at this 42.9 and
16 you're designing and what size frame. 16 now I'm doing the ID if round and same wall
17 Q. DoesVaat disclose any outer 17 thicknessasitstop. Okay? Sol'm sorry.
18 diameter amounts? 18 The 42.9 across the top should be black.
19 A. Let mecheck because| don't 19 Now, I'm taking the ratio of
20 recall. | just want to make sure | check. 20 the OD lower end to upper section and now
21 He doesn't and he talksin 21 I'mwalking through what would happen for
22 claim one atube for cycle and motorcycle 22 the magjor and minor axes in these different
23 frames. So those amost necessarily will 23 scenarios. And now if you go to the cross
24 have very different diameters, because a 24 sectional areas, now | calculate the cross
25 motorcycleisamuch heavier loaded system. |25 sectiona areas and that will be helping me
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Page 222
A. Slocum, Ph.D.

to look at what the weight will be.
The moments of inertia, that's
that second moment of the area, so that now
isindicative of the stiffness and the
strength. And now for the design person,
thisiswhat is called the structural
efficiency or the strength-to-weight ratio.
Soyou look at | over A. That's the moment
of inertia divided by the cross sectional
areafor these different scenarios.
Now I'm looking at okay, let's

now take a base circular outside, elliptical
inside and I'm going to compare that to a
circular ID. SoI'mlookingto seedol
want to just use concentric circles with --
or do | want to have avarying wall
thickness? According to the teachings of
Denk or '993, Campagnol o teaches that,
athough he's got a multi-material and the
bigger number is better.

Q. Bigger number where?

A. Wadl, theratio, | over A. So
you see these ID with top wall thickness, ID
minor -- so | can drive-- | can pick an

O©CoO~NOOOTDS WNPE

Page 224
A. Slocum, Ph.D.

if you want.

Q. Why did you choose the ratio of
OD lower end/upper section to be 1.5?

A. That seems, again, on the upper
end of what was being referred -- talked to
earlier. | can put anything you want.

It's-- again, I'm showing this
exemplary. It'snot hard wired into the
woods. And what it's showing isthat this
isthe kind of calculationsa POSITA will do
and yes, it makes senseif you want to have
acircular outside and an elliptical inside
with athicker wall in the direction of
travel.

Q. For scenarios two through five,
you also chose amajor diameter to minor
diameter, correct?

A. Right. That'swhereit's
changing the amount of ellipsoidness.

Q. Butyou didn't choose that
major diameter to minor diameter figure for
scenario one?

A. No. | meant 1.14. Again, you
can pick -- you can pick any scenario you

Page 223
A. Slocum, Ph.D.

elliptical section that is more efficient.

In other words, what is taught
worksin all these patents where they say if
you want to maximize the front-to-back
stiffness given an outside -- afixed
outside diameter, do you use just auniform
wall thickness or should you have thicker
wallsin the forward axis motion plane and
in the lateral direction make it thinner.

Y ou know, take materials from the sides and
put it on the top and bottom.

Q. You stated that the outer
diameters of 42.9 in each of scenarios one
through five should have been black; is that
correct?

A. Yeah. Hold onaminute. Let
me -- I'm sorry. | withdraw that.

Y ou seethe way | picked ratio
of OD of lower end over the upper section?
It set it to be 1.5 and then that's where
now |I'm getting the 42.9 and 36.9.

So | would have to open up my
computer to get to which cells | was
referringto. So | can do that at a break

Page 225
A. Slocum, Ph.D.

want. I'mjust showing, for example, the
different types of -- when it boilsdown to
the end, the different types of
strengths-to-weight ratios you can achieve.

Q. For scenarios one through five,
you chose the wall thicknessto OD ratio; is
that correct?

A. Theratio of OD of lower end to
the upper section. | picked one and a half
acrossit. Thenwall thickness/OD ratio,
that's apercent. So from what | get from
the'993, it's 8.3 and then | start at ten
and | go down to eight on my different
scenarios.

Q. Soyou usethe'993 patent as a
reference to come up with arange around
which you wanted to study?

A. Yes Again, it'san exemplary
and the numbers are all within reason.

Q. Doesthel.5ratio OD lower
end/upper section also come from a
reasonable reading of the '993 patent?

A. |lthink so. Let megolook at
some of the pictures for example.
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Page 226
A. Slocum, Ph.D.

You look at figure 31 or 32 --

Q. Of the'993 patent?

A. Right. That'sthe Exhibit
1001.

Q. Mm-hmm.

A. Nineteen and 20. To me,
that's -- seems reasonable. Y ou know, those
kinds of ratios --

Q. Sowereusing--

A. Ifl asolook at Moechnig,
Moechnig has different sections along the
length in terms of ova and round, but
again, just looking at the taper in
Moechnig, there's one other steerer tube
guide. No, that'sjust -- I'll just keep
that at Moechnig in terms of the taper | see

O©CoO~NOOOTDS WNPE

Page 228
A. Slocum, Ph.D.

M oechnig shows taper from top to bottom, you
know, from near the ground up to the top and
they show taper and also varying cross
section.

Denk teaches taper in terms of
the rear chain stay, for example, and
varying cross section, but Denk doesn't
specifically show me a picture of a steerer
tube. Denk talks about it in terms of the
fork, which includes a steerer tube, and
Moechnig specifically is a steerer tube that
has taper and varying cross sections.

So the two just naturally fit
together and complement each other. One
speaksto the other. That was my rationale.
Whether it's -- again, | don't know how you

18 there. 18 say most, but these two are very
19 Q. Doyou state in your report 19 complementary, intertwined, ssimilar. An
20 wherethese black numbers come from? 20 adjective like that.
21 A. No. Just hereisan exemplary, 21 Q. May | now turn your attention
22 solet mejust double check to seeif | gave 22 pleaseto 161 of your declaration in this
23 aparticular one. 23 matter, which is Exhibit 1003?
24 Y eah, just look at paragraph 24 A.  Exhibit 1003.
25 132. It'smeant to represent the type of 25 Q. Your declarationin this
Page 227 Page 229
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 caculationsaPOSITA would doto compare | 2 matter.
3 designoptions. | didn't have a particular 3 A.  Yeah, but page 161?
4 bicyclein mind that | could point to, but 4 Q. Asitsmarked at the bottom.
5 thisisrepresentative of what a POSITA 5 A. | stopat 150.
6 would do. 6 Q. Do you have Exhibit A --
7 Q. Dr. Slocum, you citeto 7 A. | apologize. | apologize. Did
8 Moechnig in paragraph 133. 8 | losethat page? Herewe go. Page 160 is
9 Do you cite to Moechnig because 9 Exhibit A.
10 it'sthe most relevant prior art patent to 10 Q. Exhibit A.
11 steerer tubes? 11 A. |donthaveal6l. That would
12 MS. BHATTACHARYYA: Objection. 12 be the front page of my CV.
13 Form. 13 Q. Do you haveyour CV with you?
14 Mischaracterizes the record. 14 A. ldo. Thisison thereport,
15 A. | don't know how to -- what do 15 butit's not marked as 161.
16 you mean most? | don't understand that. 16 MS. BHATTACHARYYA: Dr. Slocum,
17 Q. Moechnig discloses a steerer 17 | believe he's referring to the bottom
18 tube having asymmetric portions, correct? 18 page numbering.
19 A. Correct. 19 THE WITNESS: | apologize. I'm
20 Q. Asaresult, are Moechnig's 20 seeing my CV has aone, two, three,
21 teachings particularly relevant to this 21 four.
22 matter? 22 MR. DURBIN: | understand.
23 MS. BHATTACHARYYA: Objection. 23 Oftentimes, it can be three or
24 Form. 24 four different numbers. Once you get
25 A. They'rerelevant in that 25 to appeals, thereis even more.
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Page 230 Page 232
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 THE WITNESS: Okay. I'minmy 2 thenwhat | don't have on here are many
3 Exhibit A -- thisis called my Faculty 3 pages of students and their thesistitles
4 Personnel Record. 4 listed. | don't think | included -- oh,
5 MR. DURBIN: If you wouldn't 5 wait. Maybel did.
6 mind, Dr. Slocum, I'd like to ask 6 Q. I will represent to you that
7 Arpitaif thiswould be an okay time 7 there are some of them at least.
8 for meto indicate that we're going to 8 A. There'salot of them. They're
9 talk about Dr. Slocum’'s CV and his 9 not really up to date, particularly the
10 background. 10 bachelor CCs. My department head howls at
11 MS. BHATTACHARYYA: Sure. 11 mefor that, but I'm pretty good about
12 Y eah, we can put a marker down here 12 updatingit. | lost my most amazing
13 that you're going to start asking about 13 assistant who used to help with that some
14 Dr. Slocum's CV here. 14 yearsago and we haven't found a new one.
15 | have to consider the 15 The articles and patents |
16 guestions asked and testimony given 16 think are mostly up to date. There'safew
17 before we reach any agreement about 17 more patentsissued recently.
18 that. 18 Q. My first questionisisthis
19 MR. DURBIN: Great. 19 personnel record, we could call it, up to
20 THE WITNESS: I'm going to 20 date?
21 reguest a short -- | only need five 21 A. Thisoneisfrom 1st of
22 minutes because I've exhausted my 22 December, so there's afew more articles,
23 fluids and my voice is getting crunchy. 23 December 2022, two more articles and patents
24 MR. DURBIN: We're at agood 24 that have come out. I'm somewhat of a
25 timefor you to take a-- let'stake a 25 chronicinventor, | bring out lots of
Page 231 Page 233
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 five-minute break. 2 products. | mean, | teach engineering and
3 | seeit's4:50. Let'scome 3 the best way to teach engineering isto do
4 back around 4:55. 4 engineering, | find.
5 THE WITNESS: Good. | just 5 Q. Doesthispersonnel record
6 need to re-water things. 6 accurately reflect your work history?
7 THE VIDEOGRAPHER: Timeis 7 A. ltdoes.
8 5:50 p.m. 8 Q. Doweneed to caveat that
9 WEe're off the record. 9 response and say it reflects your work
10 (Recess taken) 10 history up to December 1st, 2022?
11 THE VIDEOGRAPHER: We'reonthe 11 A. Wadl, even until now. | still
12 record. 12 work at MIT. | do not list companies for
13 Thetimeis 5:57 p.m. 13 which | work. Most of for whom | work do
14 BY MR. DURBIN: 14 not alow meto say for whom | work. You
15 Q. Dr. Slocum, do you have your CV 15 caninfer that when you go look at patent
16 beforeyou? 16 assignments.
17 A. |do. 17 There are business strategy --
18 Q. Whatisyour CV? 18 or | guessyou call it business strategy --
19 A. Thisiscaled the School of 19 reasonswhy certain companies don't want
20 Engineering Faculty Personnel Record. | 20 their competitorsto know | design stuff for
21 don't keep aseparate CV according to 21 them.
22 whoever defines what they are. 22 Q. Under item five on page 161 of
23 Thislists my education, where 23 your declaration, what isa principle field
24 | aminthe faculty, some previous 24  of interest?
25 employment, awards, patents, articles and 25 A. Sothat'stheprinciplefield
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Page 234 Page 236
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 of interest. | mean, within mechanical 2 wave or anything, that's what a damper does.
3 engineering, for example, fluids, 3 Damperstake input and then they convert the
4 thermodynamics, controls, product design. 4 energy of input to some output, whether it's
5 Precision engineering isaparticular field 5 heat or eectricity, but you have got to
6 of interest. It'slike -- aterm like 6 gather it and then do something with it.
7 mechatronics, it's a-- within precision 7 For example, OMAX machinery --
8 engineering, there are sub fields, but my 8 | don't know if you're familiar with the
9 expertise within precision engineering 9 water jets-- | wasthe geek behind the
10 rangesfrom servomechanisms to structures 10 founding of the whole structure part of
11 4l related to instruments, machinery and 11 that. John Olson was the pump man. Hisson
12 products. There are anumber of precision 12 Carl then was the software geek. Y ou work
13 products, like medical instruments, for 13 with people and you have fun designing
14 example. If you look at the bearings that 14 stuff.
15 areusedin bicycles, for example, those are 15 Q. Inthefield of precision
16 precision bearings and then the wheel hub 16 engineering, are you above ordinary skill?
17 assemblies. 17 A. My best students are better
18 So precision means 18 than| am. | dress better than they do. So
19 repeatability. You want that and how 19 it'sawayswiseto say, you know, I'm not
20 repeatable depends on how much you're 20 bad, I'm pretty good, but I'd like to think
21 willing to pay. 21 of myself asbeing able to make alot of
22 Q. Whatisyour level of skill in 22 people who are as good or if not better than
23 the precision engineering field? 23 | am. Becausethat'swhat | do, right? I'm
24 A. I'vewritten one of the 24 aprofessor. I'm supposed to passon al my
25 more-referenced textbooks called Precision 25 knowledge to others who will then do even
Page 235 Page 237
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Machine Designs. A lot of awards, patents, 2 better.
3 lot of products that have done very well. 3 Q. Underitemsix, you list
4 I'mamember of the National Academy of 4  severd individuals who shared this same
5 Engineering. | was cited for my work there. 5 field of interest, correct?
6 Every single semiconductor 6 A. Correct. And the latter two |
7 wafer made on the planet is carried in 7 think now recently became full professors.
8 what's called a FOUP container, for which 8 Q. What doesrank refer toinitem
9 I'vedesigned, developed, brought forth the 9 six?
10 standard that holdsthat thing. It'sa 10 A. Sointhe academic word, you
11 kinetic coupling. 11 have assistant professors or the newbies,
12 | hate to blow my own hornin 12 and after typically, you know, two to three
13 that respect, but anyway, | love mechanisms |13 years, they can become an associate
14 and machines, bearings, spindles, 14 professor without tenure, so you get a pay
15 mechatronics. | do offshore energy recovery |15 raise and you get to be on afew more
16 systems. 16 committees. Then you get to associate
17 Some of those are -- they're 17 professor with tenure, which give you a
18 becoming much more important. Won best 18 little more money and even more committees.
19 paper awards for the energy harvesting 19 Tenure implies that unless you
20 mechanisms on those structures. 20 do something really stupid, they're not
21 I'll beflying to Malaysia. At 21 goingto fireyou. Sowhen we have anew
22 theend of the semester, we're having abig 22 president and | fire off amemo that's why
23 meeting on particularly how do you bring 23 this president is making foolish things,
24 those thingsforth. 24 decisions, | can't befired for that. They
25 When you harvest energy from a 25 may threaten to put me on more committees.
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Page 238 Page 240
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 But the rank of full professor, 2 interesting work happening.
3 that'sit. That'sthe end of theline. 3 Then machine toals, you know,
4 You'redone. You'refinished. Sodon't 4 the best of show, awhole slew of what are
5 waorry about doing anything other than 5 caled R&D 100 awards. So these are when
6 producing more students and as much research| 6 you bring out a new technical product, this
7 aspossible. 7 magazine -- it still isaround, very good --
8 Q. Whatisyour rank? 8 they point out, you know, what are one of
9 A. I'maprofessor, full professor 9 the 100 best new technical products of the
10 and achaired professor. So | have the 10 year, sothere'sawholelist of products
11 Walter and Hazel May professorship. So a 11 shown there.
12 chair | guess you could say is another 12 | worked quite alot and spent
13 notch. So an endowed professorship or 13 adecade specifically teaching inner city
14 chair, that gives me some extraplay money. |14 high school kids and then minority kids at
15 Q. Doesit give you authority over 15 MIT. Thisisheforeit wascool. Hereisa
16 peoplewith alesser rank than you? 16 classof young people who have been ignored
17 A. No. Theacademicworldisa 17 and | have a soft spot for that, so we spent
18 very flat -- it'svery flat. Again, I'll 18 quitealot of time and | taught them how to
19 dit on -- to promote someone from assistant 19 do precision design. It worked really quiet
20 professor to associate professor, the 20 well. | had anumber of those kids,
21 promotion committees only have tenured 21 studentsthen go on to graduate degrees. So
22 professors and then to go from associate 22 that worked out really well.
23 withtenureto full, it's only to full 23 American Society of Mechanical
24  professors. 24 Engineers, it's called the Leonardo DaVinci
25 Q. Please now turn your attention 25 Award and then the Machine Design Award
Page 239 Page 241
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 tothe next page, page 163 of your 2 specifically for my machinery designs.
3 declaration, Exhibit 1003. 3 This Star Energy Award you see
4 A. Okay. 4 in 2014 -- I'mjust going through some of
5 Q. Whatislisted in this Section 5 them -- that's specifically for my work on
6 127 6 energy machines, energy harvesters. Thisis
7 A. Sothese are awards and honors 7 beforeit became | guess cool, but now such
8 over theyears from when | worked at the 8 things are really important, the dynamics of
9 Bureau of Standards, which was within the 9 how those machines realy work.
10 Department of Commerce for various robotic | 10 Again, that's what's leading to
11 elements| did during that period. 11 some of these current offshore energy
12 And then item ten, | had a 12 harvesters, for example.
13 specific bronze medal for federal service 13 Then one of them, for example,
14 because | was doing alot of stuff within 14 initem 40, this Best Paper Award, where we
15 the Bureau of Standardsto help the 15 showed -- Jocelyn Kluger, she was my
16 Department of Commerce and the national 16 doctoral student -- and specifically how you
17 laboratories. 17 mathematically define how to design these
18 The Royal Society Fellowship, | 18 oscillatory systems. So as the waves move
19 wasworking in England for ayear. Andthen |19 elements up and down, how to extract the
20 thisOak Ridge fellowship, you may remember | 20 energy you want most efficiently. There's
21 the Star Wars program that President Reagan |21 some very specific mathematics behind that.
22 initiated, so | designed quite alot of 22 Let'ssee. In 2020, | was
23 machinery specifically for that. And we 23 elected to the National -- I'm sorry.
24 don't need to talk about anymore details 24 Fellow of the American Society of Precision
25 thanthat, but it was quite alot of 25 Engineering. So again, that's one of those
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Page 242 Page 244
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 old guy awardsfor okay, | do alot of 2 another structure within the inside of it,
3 society, teaching, et cetera. 3 different dimensionsto control how the two
4 2017, Nationa Academy of 4 structures move with respect to each other
5 Engineering, which was formed by Abraham | 5 because whenever you have abonding layer
6 Lincoln and our job on the committeeisto 6 between elements, you have energy
7 do -- to give answersto the federa 7 dissipation.
8 government that are nonpartisan. Like here 8 So the ShearDamper has, in
9 isjust what the scienceis. If you guys 9 particular, round sections with varying
10 want to fight about politics, that's not our 10 sectionsontheinside to get that
11 department. Our department isto say one 11 non-linear, if you will, differential motion
12 plusoneistwo. Whether you agree or nat, 12 between the two for damping.
13 it'stwo. And asyou can tell, some people 13 Now, when you go and you look
14 don't dways agree that one plus one istwo. 14 at any of the spindles, like the
15 Okay. That'sthat section. 15 HydroSpindle or the TurboTool, those are
16 Q. Do any of these awards that you 16 spindlesfor machine tools where you have to
17 just discussed directly relate to steerer 17 optimizethe rotating part, which would be
18 tubes? 18 analogousto the steering tube, with respect
19 A. Intermsof vary cross sections 19 to the cross sectional stiffness, with
20 and mechanically get what you want, yes,a |20 respect to the length of it, so at the end
21 number of them do. But not steerer tubes, 21 of thetool, it doesn't vibrate too much.
22 but the calculation of structural 22 Okay. Sothat'sall about
23 optimization to make things happen in the 23 round -- things that rotate held in another
24 direction you want. 24 thing outside that doesn't rotate and how |
25 Would you like me to show you? 25 vary the cross section aong it to get the
Page 243 Page 245
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. Yes, please. 2 performance at the end to be what you want.
3 A. Okay. Sothefirstthingis 3 So that's all the mechanics we
4 when we go through -- | wish | had bigger 4  weretalking about earlier.
5 type. Hold on. 5 See the ShieldBeam Contactor?
6 Q. 1 canzoominon my Exhibit 6 ThisR& D 100 -- and there are patents for
7 Share-- 7 each on of these things. When we get to the
8 A. That'sgoing to be very helpful 8 patents, we can go through.
9 for my old eyes-- 9 What that was, this allowed --
10 Q. Doyouwanttobringitupon 10 the best way to describeit isthat when
11 your computer or do you want meto sharemy | 11  you -- all semiconductors -- all
12 screen? 12 semiconductor devices are tested when
13 A. It'seasierif | do because 13 they're on the wafer and then when they're
14 then| can scroll down. Let'ssee. It 14 packaged before they're sent out. All of
15 would bein the end of my declaration. 15 them.
16 Q. That'scorrect. I'm getting 16 Y ou have to have these little
17 page 163 of the PDF, 163 asits stated at 17 springy beamsthat come down and touch them
18 the bottom. 18 and the springy beams are best described as
19 A. Oh,look at this. Nicebig 19 having an outer ground layer, an inner
20 text. | likethat. 20 conductor and then another outer ground
21 Okay, if you look at this thing 21 layer onthe other side. It'slikeanice
22 cdled -- well start at number 16 -- the 22 cream sandwich.
23 ShearDamper -- okay. What the ShearDamper | 23 In order touch the device under
24 s, it allowsyouto pick -- typically, for 24 test, whichiscalled aDUT, device under
25 example, around structure and then what is 25 test, with the prescribed amount of force so
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Page 246 Page 248
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 you get the proper electrical impedence, 2 awards. We can go and start hitting up the
3 that little cantilever beam hasto have a 3 patents, if you want.
4  very specific stiffness because there'sa 4 Q. I'wouldliketo go there, but
5 range of deflections of the beam that will 5 before we go there, can -- one moment,
6 occur based on the tolerance on the shape or 6 please.
7 the size of the semiconductor device being 7 A. It'sbringing back alot of fun
8 tested, particularly when it's a package 8 memories. Thank you.
9 device. 9 Q. Doany of these awards that are
10 And if you push too hard, you 10 listed in Section 12 directly relate to
11 leave amark on the device, which will 11 suspensions -- scratch that.
12 affect how it solders. If you push too 12 Do any of these awards that you
13 light, you don't get enough electrical -- 13 just discussed now directly relateto
14 good enough electrical content to do atest. 14 bicycle suspensions?
15 What the shield beam does, it 15 A. Yeah. | mean, again, it has
16 specifically looks at how you taper the 16 theword bicycleinit? No. Isita
17 outside surfaces of these ground layersover |17 dynamic system described by a massive spring
18 thelength of those beamsin order to get 18 and adamper and how you design the damper
19 the proper stiffness or deflection of the 19 and spring ratios and leading of oil through
20 beam over the range you want to when you're |20 orifices and direction, then -- where was
21 trying to packageit into avery small 21 that? Seethis? The combined offshore wind
22 gpace. 22 wave storage power system. So that
23 We probably sold many, many 23 particular paper, we go into specificaly
24 tensof millions of those little detectors 24 how you ratiometrically do these types of
25 andthey for years were the de facto way how |25 designs and we also show in there that a
Page 247 Page 249
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Teradyne measured | don't know how many 2 fluid systemisreally the best way to
3 hillions of chips. Sotherewasalot of 3 harvest energy.
4 those little thingies and some very nice 4 There's awhole slew of
5 spreadsheets that went with that. 5 companies out there that raise vast
6 That specificaly goes into how 6 quantities of money for what looks
7 you do these types of structural 7 beautiful, the computer animations are
8 calculations. And again, the spreadsheet 8 fantastic, but they're full of gearsand
9 doesn't care whether it's a steerer tube or 9 other things that mechanical engineers often
10 aspindleor an electrical contact. It'sa 10 loveto do, but their lifetimein the ocean
11 mechanical structure with adefined 11  will be maybe ayear or two before they
12 iffnesswhere I'm varying the cross 12 break. Hydraulicsistheway to go. That's
13 section to achieve what | want to do. 13 thewayitis.
14 Okay. And then now we come 14 Then when you get back to --
15 down to -- see here -- we'll talk about this 15 you see the damping work, so all the
16 tomorrow aso, these things. 16 hydraulic work here, the HydroSpindle,
17 All these energy -- energy 17 HydroGuide, TurboTool, the cylindrical
18 capture systems, they're typically tubular 18 grinder, these are all machines that use
19 and you've got to minimize cost and you have |19 hydraulic fluid passages and when you do
20 to control the stiffness of them in order to 20 grinding -- you create grinding machines
21 get the performance you want. 21 with hydrostatic bearings, you have to very
22 But that's a common -- that's 22 carefully control what is the stiffness of
23 aso working with the dynamics of the 23 the machine versus the damping. If it'stoo
24 system. 24 squishy, you don't get an accurate part. If
25 Okay. So that's under the 25 it'stoorigid, then the thing will chatter
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Page 250 Page 252
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 and you won't get an accurate part. 2 aninventor on that have been awarded over
3 Again, the math is the same. 3 theyears.
4 You have amass, you have aspring and a 4 Q. Do any of these patents relate
5 damper. For hydraulics, it'swhat's the 5 tohicycles?
6 fluid resistance between the different 6 A. Intermsof structure and
7 cavitiesin the bearing. 7 damping and whatnot, yes, but they don't
8 A lot of these bearings are 8 relatein terms of specific use of the term
9 orificefed, so you have to size the orifice 9 or word bicycle.
10 to get theright flow rate and match 10 Q. Doany of theitemslistedin
11 theflow through the bearing and then out. 11 the section specifically relate to tubing?
12 That'show all that design work is done. 12 A. Yes Soifwego--andI'm
13 So for example, we use quite a 13 not going to include tubing where this
14 few LEED productsin these patentsand one |14 rotating spindle shafts are often tubes. |
15 of the patents that we're going to talk 15 mean, | could, but -- that's typically what
16 about specifically in the next day or two, 16 they often are.
17 if I recall, also cite from the LEED 17 Y ou have the shaft that rotates
18 catalog. Soit'sall the same type of 18 asan OD and then there'san ID through
19 catalogs. 19 which you either pass coolant or you have a
20 | forgot where we are now. 20 --it'scalled adraw bar to close a chuck.
21 Q. Haveyou finished with your 21 Soyeah, thereyou go.
22 discussion of the awards and how they relate | 22 So those are tubes, a spindle
23 to bicycle suspensions? 23 that rotates within one and the stiffness
24 A. Right. There'snot onethat 24 varies along the length because the cross
25 specifically sayshicycle. It'samass 25 section varies. Although those particular
Page 251 Page 253
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 spring damper and the mathematics are the 2 high speed spindles, they're dl circles.
3 same and the mechanical elements are 3 Youwon't berotating an llipse.
4 actualy the same, alittle different size. 4 Now, when you get down to --
5 Q. Maybedifferent speed for some 5 dl the hydrostatic bearings that rotate all
6 of them, correct? 6 aretubeswithin tubes. Now, when you get
7 A.  Youknow, it'sinteresting you 7 to-- canyou see my -- it doesn't
8 say that because when you get to wave 8 highlight -- number 16.
9 energy -- again, it dependsif you or | are 9 That is-- that was the core
10 riding our mountain bike, the frequency isa |10 patent for the OMAX water jet cutters, which
11 ot different than some of these kids 11 aredl tubular. The new versions which we
12 roaring down the side of Altuez. They're 12 didn't patent, which we have kept atrade
13 more like in the machine tool vibration 13 secret, don't use rounds, they use D shapes,
14 elements. 14 but | don't want to say anything more. And
15 THE COURT REPORTER: Doctor, |15 they're not constant wall thicknesses.
16 can you please slow down? 16 | know our competitors have
17 THE WITNESS:. Sorry. 17 dready bought some machines and cut them
18 MR. DURBIN: Well try to 18 apart, but I'm still not going to --
19 remind you in the future. 19 vague-- anyway.
20 BY MR. DURBIN: 20 Okay. Thenyou see herein
21 Q. Il'dliketo now moveonto 21 item 20, Slit-Tube Replicated In-Place
22 Section 14 of your CV or faculty report. 22 Constrained Layer Damper, thisis, again,
23 A. Okay. 23 that you haveto pick therelative
24 Q. What'slisted in Section 14? 24  tiffnesses of the tubular components to get
25 A. Sothese are patents|'ve been 25 the dynamic bending performance you want.
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Page 254 Page 256
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A lot more again on the 2 looking for Nessie.
3 spindles. So you see here-- well, again, a 3 | don't know if | should say
4 ot of structure ones, the apparatus for 4 thison the record, but | thought after
5 damping, 30 -- when you look at -- and | 5 about afew drams of whiskey each, we were
6 thinkit's36-- 1 think it's36. Hold on. 6 ableto definitely see Nessie. I'm not
7 It may have been earlier. 7 exactly sure, but the tubular platform
8 Thisisthe crane structure for 8 worked great. It had the performance it was
9 picking up and placing the Teradyne 9 supposed to.
10 manipulators and that's a tubular structure 10 But that's not directly related
11 where everything is varying to get -- again, 11 tohicycles, but it was a fun tubular
12 you'retrying to pack everything in asmall 12 structure. Sadly, Bob is no longer with us.
13 place and one of the elementswas a 13 Okay, let me keep going. More
14 telescoping ball screw, so you have 14 contactors, thermal systems. Thisisall
15 telescoping round shafts. 15 semiconductor test and managing how you test
16 Okay. Hereisthe fundamental 16 things. Now there's -- there'salso afair
17 patent on that contactor. Remember | 17 number of hydrostatic bearings or spindle
18 mentioned the contactor that we sold awhole |18 patents, those are alsoin here.
19 lot of, thelittle shield beams? 19 Now, if you look at 92, thisis
20 Q.  Which number isthat? 20 one of the more important patentsin the oil
21 A. Thisis45. Thisiswhereyou 21 and gas-- actually, geothermal industries
22 havevarying cross sections on the top and 22 now.
23 bottom layers of the connector to get the 23 So I'm the inventor of what's
24  tiffness you want and the electrical 24 cdled aball piston and when you drill for
25 impedence at the same time, which everyone |25 hydrocarbons or now for geothermal wells, if
Page 255 Page 257
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 said you couldn't, but we did. 2 you can make the well follow the contour of
3 That's not atube. Those are 3 thestrata, that means you can put one well
4 plane or varying cross sections. But again, 4 going vertically and now you can track where
5 you have what looks like an ice scream 5 the hydrocarbon bearing rock is or now
6 sandwich. 6 they'reactualy finding for geothermal
7 Here, you can see this point in 7 systemsyou could track the hot vein or you
8 my life, I'm doing alot of work with our 8 can makethe well drill in one place and
9 semiconductor company. We had atesting 9 then many miles away, have the well pop out
10 company called Connectrix. 10 of the ground.
11 If you look at 61, that was one 11 And previousto this -- this
12 of the morefun ones. Thiswaswith 12 wasfor Schlumberger, which is renamed now
13 Professor Robert Rines. Hewas actually the 13 SLB -- you could only drill afew kilometers
14 founder of the Franklin Pierce Law Center up 14 before the special head that guides -- that
15 on Concord, which is now part of UNH. 15 pushesthedrill bit where you want it to
16 Q. Indeed. 16 (go, the piston, the seals would wear out.
17 A. Boband | werefriends for many 17 These are a series of
18 years. Heworked with his dad to help set 18 single-acting pistons, so you haveto be
19 UupEG & G. Then Bob and Harold Edgertonand |19 able to provide aknown force in one
20 Greer, they useto go to Lochness every year 20 directionif there's single-acting pistons
21 tolook for Nessie and drink alot of 21 and then asthe bit rotates, the pressure of
22 whiskey and then Bob started inviting me to 22 therock will now -- I'm not supposed to
23 come dong and -- with this son Justin -- 23 makenoises. Sorry -- will now collapse the
24 and anyway, designed this very nice tubular 24 piston, forcing the oil through a known
25 structure for holding the cameras for 25 restrictor orifice, soit'sadamper. If it
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Page 258 Page 260

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 goestoo fast or too dow, the thing can 2 So the mathematics, thisis

3 shatter and you won't be able to drill. 3 directly related to the damping cases we're

4 So all the previous design, 4 doing. | don't useseds, | useaceramic

5 they used sedls like polymeric seals -- 5 ball and specia shape that never wears.

6 right?-- but asyou drill deep, it gets hot 6 Thefluid dynamicsrelating to energy,

7 andyou're dealing with rock and drilling 7 damping and actuation are the same math.

8 mud, which is not necessarily the least 8 Those are good memories.

9 abrasivething onthe planet. So the 9 There's another couple of thingsrelated to
10 typical life of aseal may be acouple 10 that that actually we didn't -- they didn't
11 kilometers of drilling. 11 want to patent because they don't want
12 So | came about this -- I've 12 anybody to know.

13 been doing alot of design work for 13 Y eah, alot of hydraulic

14 Schlumberger, alot of my studentsgowork |14 machinesfor drilling holes. Okay.

15 there and one of the people at the time said 15 Onward --

16 Alex, do you know any good polymer chemistg 16 Q. Any othersrelated to, you

17 because we're having a problem with our 17 know, steerer tubes or bicycle suspensions?

18 seals. And| still remember this. | said 18 A. Thesyringeskind of, but we

19 you know, you realize why fish don't have 19 don't need to do that. Now, when you look

20 propellers. What? Yep, because God knew |20 at -- you see these tapered bellows? Those

21 there would be a problem with the seals. 21 areaxidly steps, they're not in bending,

22 So I'm going to design 22 sowe're not going to count those.

23 something that does not use sealsand | was | 23 Okay. Now thisisthe next

24 told impossible, it'll never work. | said 24 interesting one. There's a series of them

25 what | wanted to do. No, it'll never work, 25 with Eric Smith. So we started a company
Page 259 Page 261

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 youreafool. Wethought of all this 2 cdled Keystone Tower Systems. We were just

3 before. Find usthe polymer guy. 3 acquired last year by NOV and thiswas

4 So | went and did it anyway and 4 inventing away to make tapered, spiraly

5 | haveno seasand it'savery specific cam 5 welded, varying thickness tubes which are

6 shape-- we could go into thisif you want; 6 what isinawind turbine tower.

7 it'savery nicedesign -- and it's never 7 Soif you look at -- it's

8 failed. 8 basicaly asteerer tube for -- gee, wow,

9 There's hundreds of thousands 9 even bigger than the giantsin Jack and the
10 of wells-- near 100,000, many tens of 10 Beanstalk because these towers are typically
11 thousands of wells have been drilled and 11 100 meterstall, seven meters at the base
12 thisbit will take you to ten kilometers and 12 and some of the larger eight meters at the
13 more and it doesn't fail. 13 base, tapering to four to five meters at the
14 The hydraulic dynamics are 14 top and the cross section varies according
15 exactly asthe math predicted, which someof |15 becauseif you get closeto the top, you
16 my colleagues said the math iswrong, butit |16 makeit thicker because that's where the top
17 actuadly works, so the math isright. 17 bearingsare. It asoismuch thicker at
18 Thisis one of the reasons why 18 the base where you bolt it to the floor.

19 the United States is actually the world's 19 And then we are -- across the circumference,
20 largest producer of hydrocarbons becausewe |20 we change the thickness forward the door.
21 candirectionaly drill to depthsand 21 This machine can make a

22 lengthsand thingslike the Bakken shaleand |22 100-meter long tower in one piece. That'sa
23 stuff that no one else can even start to 23 little bit long, but -- so they generally

24 touch. Although thisisused by 24 makeit in three pieces versus over a dozen
25 Schlumberger all over the world. 25 by what's called the can method.
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Page 262 Page 264
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 The first machineisin Pampa, 2 towersfor the wind turbines and how you
3 Texas making towers for the Texaswind 3 makethem. Thisisavery interesting
4 industry. Texas proudly isthelargest 4 tapered tube where we have to very carefully
5 producer of wind energy in the nation. | 5 control the stiffness along the tube which
6 know some people on the line, my friendsin 6 isactually kind of Sshaped. Thisisfor
7 Texasarejust big oil people, but no, no, 7 inserting aneedle into the spinal cavity.
8 no, they lovewind. They just want to do 8 It'sthefirst sensing you can do with that.
9 big stuff like energy. 9 And then | think that was the
10 So there's awhole series of 10 focus on tubes and stuff, but hold on, let
11 patents-- | know | don't have them all 11 me-- again, more -- they keep coming aswe
12 listed -- but that are related to this, the 12 make advances for the company. This system
13 actua tapered tower design and then more 13 here, this 166 high pressure tubes for
14 gpecifically, the machine that can make the 14 hydrogen generation and storage, but | don't
15 taper. Andthisisavery large machine 15 think that's -- that's a pressure tube, so
16 because you canimagineit makes structures |16 welll leave that one alone.
17 that are seven metersin diameter and one 17 There's about another ten or
18 end at 100 meters long up to. 18 so, most of them related to hydrogen
19 And again, the math isthe 19 production. | don't think there's any new
20 same, whether it'sagiant wind turbine 20 tubeones, so | don't think we need to worry
21 tower or the machinetool spindle that's 21 about the more recent ones. Okay. That's
22 tapered or asteerer tube. The math isthe 22 patents.
23 same. The spreadsheet does not care. The 23 Q. During your discussion of these
24  eguations are the same. 24 patents, were you aso listing off bicycle
25 S0 hereis another one on that 25 suspension-related patents?
Page 263 Page 265
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 tapered structure. Now we get into these 2 A.  Yeah. Those werethe energy
3 non-linear springs. That's the basis of 3 harvesting.
4 some of the energy harvesting. But well 4 Q. Mm-hmm.
5 leavethat aone. 5 A. Andalot of the energy
6 Cardiac surgery ports, that'sa 6 harvesting we published, but we
7 long tube -- you see, here's another one of 7 specificaly -- thisis my academic role MIT
8 my oneswith Eric on the tapered spiral 8 wise-- have chosen not to patent some of
9 welded structure. 9 these energy ones, very specifically because
10 Chromatography columns, 10 alot of that research was government
11 1 reinvented how chromatography columnsare| 11 funded. And remember | mentioned | have
12 made and then all these other peoplejumped |12 thischair, so| can fund research that |
13 onthe patent, which was -- that's probably 13 think isrealy important that | don't want
14 one of those legal issues, but -- what a 14 towait ayear and ahalf for a peer review
15 chromatography columnis used for, you have |15 government funding board to tell me | can or
16 aplastic tube and you fill it with what's 16 cannot do, so | will fundit. We aso have
17 called theresin and then you inject in one 17 anumber of fellowship students.
18 endtheliquid to be purified, be it beer or 18 So when those kinds of things
19 pharmaceutical, and then you haveto havea |19 aredone-- at least in my part of the
20 uniform flow front going through it and how |20 academic world -- our goal isto publish
21 you design the tube so that it doesn't 21 them and get them out there as soon as
22 explode, yet it alowsthe fluid to flow 22 possible for anybody in the world to use,
23 through, | totally redid how that is done 23 simply because well, | have the feeling the
24 and cut the cost way down. 24 planet iskind of in trouble, so some things
25 Again, more on the tapered 25 really shouldn't be patented. Y ou know,
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Page 266 Page 268
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 it's-- | have enough, right? Yeah. 2 havean elliptical cross section because
3 But when we get to talking 3 that would cause a hell of an imbalance.
4 about the suspensions and stuff, we can go 4 But you will change the cross section, the
5 into the math behind sizing everything if 5 wall thickness and the diameter typically as
6 youd like. 6 afunction of length.
7 What next? 7 So if we go down to -- again,
8 Q. Would you please turn your 8 any of the onesthat deal with the
9 atention to item 19 beginning on page 174 9 hydrostatic bearings will have oil flow
10 of your declaration? 10 paths. You haveto control the resistance
11 What's listed -- 11 astheoil flow through this bearing to give
12 A. Theseare papersand 12 you the proper combination of stiffness and
13 references. 13 damping so you could have the machine give
14 Q. Areany of these papers 14 you the accuracy you want without chatter.
15 directly related to either steerer tubes or 15 So the articles will go through
16 bicycle suspensions? 16 how you size the hydraulic systems and how
17 A. Okay. They will beinthe way 17 you account for typically what the natural
18 that the patents were. There are no 18 frequency is, which is, you know, the up and
19 specific articlesthat say, you know, 19 down. You want to haveit properly damp, so
20 optimization of bicycle steerer tube versus 20 you don't chatter. Whether it'samachine
21 suspension. 21 tool or your teeth, you don't want to be
22 Again, there's quite afew 22 chattering them. Again, the math isthe
23 articles on structural optimization for 23 same.
24 tubular systems and also on dynamic systems, | 24 Do you see this article 54?
25 particularly aswe were just referring to in 25 Thisisvery specifically -- thisis how
Page 267 Page 269
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 termsof the energy harvesting ones. 2 we--it'sunrelated to what we're directly
3 Youwon't alwaysfind a 3 talking about, but thisisthe culmination
4 correlation between what is patented and 4 of ten years of teaching alot of these kids
5 what ispublished, as| said before. A lot 5 who came up from really rough neighbors how
6 of the patented stuff I'll do for companies, 6 todesign stuff. Sowe say, listen, you
7 whatever where you put in just enough, but 7 don't have to be subject to anybody. We
8 dl thedetailsthat typicaly gointo a 8 will teach you how to design your own world.
9 research paper are not put into a patent. 9 A lot of these kids have gone on and done
10 | tend to put more stuff in 10 really amazing careersin tech.
11 than maybel should, but -- so if it was 11 Okay.
12 donefor acompany and patented, | generally |12 Y ou see here this guy here,
13 don't bother publishing it and I'm often 13 item 73, harvesting energy from rotational
14 told I'm not allowed to. 14 vibrations? And there's awhole series of
15 So, again, I'll go through, as 15 these articles on energy harvesting. This
16 before, pulling out specific designs -- like 16 is, again, you haveto very carefully tune
17 seehere, this number 13, thiswas actually 17 the mass, the stiffness and the damping and
18 FEric Marsh'sdoctora thesis. This 18 you can either do it electromagnetically or
19 replicated internal viscous damper. There 19 fluidly. Those are your two options.
20 was some patents associated with that 20 Again, the math isthe same and then the
21 becauseearly ona MIT -- avery focus 21 lossfactorswill vary. That particular one
22 specific device. 22 was electromagnetically.
23 All of these hydrostatic 23 All of these medical tools, you
24 bearingsthat are spindles are all tubes and 24  seethese, like, endoscopic toals, item
25 tubesand they're all tapered. They won't 25 82 -- can you see my cursor on the screen?
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Page 270 Page 272
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Q. I cannot? 2 Mr. Gutierrez, from BP where it enabled the
3 A. Oh, so 82, endoscopic screw 3 robots down below to very, very quickly
4 delivery -- thisis articulating tools. All 4 splice hoses that had been sliced. Wedid
5 themedical devicearticlesare al tubes 5 thewholething in less than two weeks and
6 and many of them, you know, again, you have | 6 again, avery specia swaging tool is
7 to make the tube as small as possible so it 7 required. We had to design from scratchin
8 doesn't hurt so much whenit goesin. If it 8 order to put the fittings on in places that
9 breaks, that's a bad thing. 9 normally you wouldn't need to be able to do
10 I'll take more care to state 10 deep underwater. There was some very, very
11 the number. 11 good peopleinvolved in that in the shop.
12 If you look at 96, when we 12 Okay. 116, wetake -- this
13 dtart storing energy deep underwater in 13 is-- wecdl it symbiotic approach in terms
14 these -- this ocean renewable energy storage |14 of how do you take an offshore wind turbine
15 system, these are al big concrete and steel 15 and there will be vibration modesin the
16 tubes. Again, the equations are the same, 16 wind turbine structure and then how do you
17 whether it's a bike tube or an offshore 17 put an energy harvesting system on the wind
18 platform tube. 18 turbine structure? That's abig tube.
19 101, we're damping pressure 19 Asthe waves are pounding it
20 pulsationsin these wave power decel 20 and shaking it, how do we design the energy
21 systems. Any timeyou usefluidina 21 harvesting system, which is a damper which
22 damping system or in a hydraulic system, you | 22 moves up and down, to now dampen those
23 haveto be careful that you don't set up a 23 vibrations and, again, we harvest the
24 residence and thisis particularly truein 24  energy fluidally. That'sthe most reliable
25 pneumatic systemsthat do alot of pneumatic |25 way, whichiswhy I'm headed after classes
Page 271 Page 273
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 bearingsaso. Pneumatic systems tend to be 2 areoverto Malaysia, to put that into a
3 more prone to resins than fluid systems, so 3 rea machine we believe.
4 because you're often dealing with 4 Then the final one here, 146,
5 compressihility or speed of sound issues, 5 thisisagain the wave energy harvesting.
6 you have to take that into consideration in 6 Big mechanism. Basicaly, giant dampers and
7 themath. 7 astheoil flows through the damper, you
8 Number 103 and 104, energy 8 haveto control -- you have to balance the
9 harvesting, again, thisisthe dynamics. 9 mass, the stiffness and the damping. That's
10 You design your machine to have the 10 how you get optimal energy extraction and
11 stiffness and damping you need so you 11 themathisall inthere and you could look
12 don't -- you get the resonances that you 12 itupand seeif we made an error. It seems
13 want. 13 towork.
14 Thisoneisafun onethat 14 Okay. And those arethe
15 relatesvery specifically to tubesin the 15 peer-reviewed papers. There'safew more
16 sense of when you repair hydraulic linesand |16 recent ones from the medical world that |
17 fittings and couplings, how do you swage 17 know have just come out.
18 them. And thiswasfor the Degpwater 18 Q. Haveyou more recently focused
19 Horizon. | wason the Department of Energy. | 19 on medical devices?
20 Dr. Steven Chu, he isthe Secretary of 20 A. I'vebeenteaching aclass
21 Energy, his special committee -- | spent a 21 medical device design. We switched -- I've
22 ot of time shuttling back between Boston 22 been doing medical devicesfor at least 20
23 and Houston during that whole crisis. 23 years. Inthelast ten years, that class
24 And this was a machine and 24 that was -- used to be called Precision
25 system | designed with my friend there, 25 Machine Design. Now we've converted fully
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Page 274 Page 276
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 over -- maybe adozen years ago -- it's 2 infor the il industry.
3 called Design and Medical Devices. Orisit 3 | believe you mentioned BP. Is
4 Medical Device Design? Sorry. 4 BP British Petroleum?
5 It's course 2.75 and then 5 A. Most of my work -- BP was just
6 machinery I've turned into a different class 6 ashort period during the Deepwater Horizon.
7 called Precision Product Design because in 7 1 wasamember -- there was about a dozen of
8 thelast two decades, every year there's 8 uswho worked directly with Secretary Chu
9 more and more interest from students and 9 and our job was -- the way the Deepwater
10 companies on medical device design. 10 Horizon thing worked, BP had alot of
11 Q. Arethesedesign capstone style 11 contractors and there was alot of people
12 classesfor engineering students? 12 proposing alot of things, so we would peer
13 A. Weoffer abunch of classes 13 review what was being proposed and try to
14 that you can take as a capstone class, so 14 make sure that nothing was BP was going to
15 there's not one, and then both of those 15 try would maybe make the problem worse.
16 classesare also for graduate students and 16 What if you could do -- you
17 then the graduate students haveto -- are 17 could have blown and lost the entire field,
18 expected to have ahigher level of output 18 soit wasvery touch and go.
19 than the undergraduates. 19 Then we were also responsible
20 Q. Inyour response -- 20 for if there was any particular problem they
21 A. - entities havethose. Sorry. 21 had, would our expertise be able to solve
22 Q. Pardon me. Would you finish 22 it. Sol have particular expertise in that
23 your statement? 23 areathat was able to do that hose repair
24 A. Most universitiesor 24 jobvery, very quickly.
25 engineering universitieswill have a 25 Most of my work for the il and
Page 275 Page 277
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 capstonetype class. 2 gasindustry isfor Schlumberger, whichis
3 Q. Inyour response, | noticed 3 now called SLB, and then | also do work with
4 that you had mentioned doing work for the 4 NOV and then another company called Canrig.
5 petroleum industry; is that correct? 5 Again, it'sal tubulars and,
6 A. Correct. 6 machines to handle tubulars and tubes of all
7 Q. Wereyou designing pipelines 7 types. You know, if it'satube, whether
8 from the oil and gasindustry? 8 it's-- asyou can seewhat | did with the
9 A. I'madriller,sol do 9 spreadsheetsfor here, it doesn't matter
10 couplings, drilling tools. All thingsin 10 whether it's a steerer tube or atool, part
11 tubes, so-- 11 of thedrilling tool. It's the mechanics --
12 Q. Wereyou working -- excuse me. 12 the mathematics are the same.
13 A. --whichisamost exactly like 13 The similar thing on the energy
14 what | dointhemedical industry. You have |14 harvesting and damping. All of these tools
15 tubesand they have very long aspect ratios 15 goinand they have to function and not
16 and everything is optimized with respect to 16 vibrate and shake because if they do, they
17 tiffnessto weight because it costs alot 17 will tear themselves apart.
18 of money and, you know, often you have 18 So, again, the mathematics are
19 dynamic issues, you have huge structural 19 thesameand ostensibly ailmost all of these
20 issues, so al of the couplings are 20 useoil astheworking fluid to do what they
21 tapered -- yeah. And again, the oil and gas 21 want to do or drilling mud, which s, like,
22 industry directly mapsinto -- and they're 22 avery light oil.
23 morphing very fast -- to the geothermal and | 23 Q.  Youwork with contractors that
24 renewable energy industries. 24 comein and drill stuff, lesswith the
25 Q. Sowhere does your work fit 25 owners, like the BPs and the Exxons?
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Page 278 Page 280
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A.  Yeah, not the contractors -- 2 dlowed usto have the devel opment of the
3 wedll, Schlumberger is a contractor in terms 3 shaleresources. Deepwater is starting to
4 of they'll comein and manage -- it'svery 4 go up again because that's where some of the
5 complicated how they -- and | don't get 5 best gasresources are, natural gas
6 involved in the business end. 6 resources.
7 I'm on the end of helping to 7 Q. Soyeah, I'mworking on new
8 design the tools that then onceit's proven 8 tubular designs for that tube.
9 out-- and it's takes seven to ten years for 9 MR. DURBIN: Okay, folks.
10 atool to go from I've got an ideato where 10 I'm at a stopping point here.
11 it'sinthe production and being used in the 11 I'm at least very close to being done.
12 field. I'mon that end, from theinitial 12 If we could take a 15-minute break, |
13 concepting all the way through to making 13 could go over my notes and make sure
14 sureit getsto production. 14 that that's the case.
15 So there'salot of fracking 15 Isthat okay with everyone
16 tools, thedirectional drill and then, you 16 else?
17 know, for example, couplings between the 17 MS. BHATTACHARYYA: That'sfine
18 casings. 18 with me.
19 Q. Justtobecertain, the 19 THE VIDEOGRAPHER: Thetimeis
20 Deepwater Horizon ail spill, that was the 20 7:00 p.m. Eastern time.
21 2010 sort of well-known national disaster? 21 We're off the record.
22 A. ltwas. It wasamess. 22 (Recess taken)
23 Q. Isn'tthat considered the 23 THE VIDEOGRAPHER: Timeis
24 largest marine oil spill in the history of 24 7:16 p.m.
25 the petroleum industry? 25 We are on the record.
Page 279 Page 281
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A. | think it'sthe largest that 2 MR. DURBIN: Dr. Slocum, thank
3 wasreported. Our friendsin some parts of 3 you for your time. | have no further
4 theworld don't always report what happens. 4 questions at thistime.
5 Q. Thank you for the caveat. Fair 5 THE WITNESS: Okay.
6 enough. 6 MS. BHATTACHARYYA: Thank you,
7 A. It'sthebiggest onel know of 7 Mr. Durbin. | do have afew redirect
8 that was publically done. It was-- yeah. 8 questions.
9 It wasthe biggest. 9 EXAMINATION BY
10 Q. Wethink of the Exxon Valdez. 10 MS BHATTACHARYYA:
11 If you're of acertain age, you think of 11 Q. Dr. Slocum, earlier in the day
12 some other stuff. But | believe that the 12 do you recall being asked about claim
13 BP, the Deepwater Horizon thing dwarfed it | 13  construction for this'993 patent in the IPR
14 atleast asfar as effect and quantity. 14 versusthedistrict court?
15 A. By atleast an order of 15 A. Yes
16 magnitude. Much bigger. 16 Q. I'mgoingto read apart of
17 But look, every disaster 17 your testimony from the realtime record |
18 yieldsan advance. TheValdez ledto double |18 havein front of me. Thiswasrelated to
19 hull tankers. Okay? The Deepwater Horizon | 19 the questions about claim construction in
20 hasled to some new toolsthat will alowus |20 thelPR.
21 toshut it off very fast. 21 You said: For some reason, in
22 So the next time it happens -- 22 thedistrict court case, Fox wanted to
23 and the whole Deepwater went away -- has 23 design it another way, which isweird to me
24 really subsided because on shore, we can 24 because when you are turning the bicycle,
25 directionally drill so good. So that 25 there's no plane because it's an arc and the
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Page 282 Page 284
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 arcisnot aplane, sothat was very 2 dtraight line, the plane that goes through
3 confusing to me. 3 thefront wheel's middle, the frame and the
4 In this answer, did you mean to 4 rear wheel, they're all coplanar or in the
5 say SRAM wanted to design it another way 5 worst case, parallel, assuming if your wheel
6 instead of Fox? 6 wasalittle off kilter. Ostensibly,
7 A. I'msorry. It'saSRAM patent 7 they'readl goingto be coplanar. That way,
8 and that was about when you turn the wheel 8 there'sno confusion asto just the finding
9 inthe 993, there's -- it should have been 9 of avertical plane because it goes through
10 SRAM. 10 everybody.
11 It's clear to me when you just 11 Q. Canweturn our attention to
12 aretaking about forward motion what the 12 the Denk reference, which is -- let's go to
13 planeis, but | recall reading aclaim 13 the English trandation of Denk, which is
14  construction proposed -- thiswasinthe Fox |14 marked as Exhibit 1006.
15 and SRAM are proposing claim constructions | 15 A. Okay. | havethe paper copy
16 anditwasaSRAM was proposing aplanethat| 16 here.
17 wasn't just aforward plane and that was 17 Q. Denk specificaly mentions that
18 what was confusing to me. That'swhat | 18 itsteachings about the tubular structure
19 meant by design. 19 can beapplied to abicycle fork.
20 Q. I'll represent to you that in 20 MR. DURBIN: Objection.
21 thedistrict court case, SRAM proposed a 21 Leading.
22 construction for the plane of travel as 22 Q. Correct?
23 an-- I'm paraphrasing dlightly here -- that 23 A. Agan, I'mnot sure what I'm
24 it would align with the direction -- the 24 supposed to do here, but Denk talks about a
25 running direction of the bicycle. 25 lot of components on the bike. Thefork is
Page 283 Page 285
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 And isthat what you found 2 oneof them.
3 confusing? 3 It talks about the chain stay,
4 A. Wadl, that waswhat | was 4 therea wheel stay, the head -- al the
5 explaining, an arc. If you'returning, it's 5 tubes, thefork.
6 anarcandtheresno planeof anarc. You 6 Claim 18, as | pointed out,
7 can have atangent planeto the arc, but | 7 saysclaimsone through 12 characterize that
8 now | don't know isit the tangent plane 8 thelightweight component is designed in
9 from the rear wheel or the front wheel. 9 suchaway that it isformed asapart of a
10 I don't know which plane, so 10 bicyclefork, which | pointed out earlier.
11 that'swhy | just said look, for what I'm 11 The paragraph in column four
12 doinginthelPR, I'm just going to consider 12 taksabout it, too.
13 only the plane of the frame, or the vertical 13 Q. SoaPOSITA reading would
14 planeit's sometimes called. 14 understand its teaching apply to a steerer
15 Q. Whenabicycleisinan upright 15 tubewhich is part of the bicycle fork,
16 position with both wheels pointed in the 16 correct?
17 samedirection, the vertical plane of the 17 MR. DURBIN: Objection.
18 bicycle frame would be coplanar with the 18 Leading.
19 direction of the wheel, correct? 19 A.  The steerer tube is a component
20 MR. DURBIN: Objection. 20 of thefork. You know, you'll have the
21 Leading. 21 steerer tube, the crown and then the down
22 A. AmI supposed to answer? I'm 22 tubesthat go through which the front wheel
23 not sure what I'm supposing to do now. 23 axle goesthrough.
24 Q. Yes Youcananswer. 24 Those are the three principle
25 A. If you'redriving forwardina 25 elementsand the lower part of the fork may
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Page 286 Page 288
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 or may not be dampened. So, youknow,ina | 2 other.
3 road bike, you wouldn't haveit being 3 There's additional 1oads on 103
4 damped, so you just have those two rigid 4 from other actions of the rider, but those
5 structural parts. 5 front wheel forces al come through the
6 In amountain bike front shock 6 same. There'salso theload -- you know,
7 you would now have the additional shock 7 the handlebars which we talked about
8 absorber elements. You would havethetube, | 8 earlier, the attachment of the handlebarsto
9 thecrown -- sorry -- the steerer tube, the 9 the steer tube, like when Mr. Durbin was
10 crown, then the lower legs. 10 asking me about the '993, that picture with
11 If | search fork, it always 11 the spacers.
12 showsall of those. 12 Okay. So you have additional
13 Q. Sojustsothat therecordis 13 loadsfrom the rider dynamically pushing
14 clear, aPOSITA reading the Denk reference |14 forward on the handlebars that go on the top
15 would apply -- would understand that the 15 of the steerer tube, but, again, they're
16 teachingsof Denk apply to abicyclesteerer |16 going to be transferred into the head tube
17 tube structure, correct? 17 103.
18 MR. DURBIN: Objection. 18 Q. Would loads from the weight of
19 Leading. 19 arider act on the steerer tube of the
20 A. Again, | think that'swhat is 20 bicycle?
21 described in column four and claim 18 21 A.  Wdl, asl just said, there's
22 specificaly tellsmethat. So it wouldn't 22 twoways. Oneisjust the weight, vertical
23 beunderstanding. It justistelling me 23 downward component through the front tire.
24  that. 24 But when you'reriding, you
25 Q. Earlier, when Mr. Durbin was 25 know you sometimes lurch forward, so your
Page 287 Page 289
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 questioning you, he asked you about Denk's 2 forward forceis not directly going through
3 teachingsrelated to head tube 103. 3 thetire, but it istrying to bend the
4 Do you recal that? 4 steerer tube within the head tube 103 and
5 A. | believel do. 5 then those loads go through the top tube and
6 Q. Your discussions about head 6 thedown tube. They won't necessarily be
7 tube 103, would they apply equally to that 7 felt by the wheel, but within the frame of
8 of abicycle steerer tube? 8 the hicycle, those forward mations through
9 MR. DURBIN: Objection. 9 the handlebars, like if you launch forward
10 Leading. 10 when you hit something, those go through
11 A. Asl wasdiscussing earlier, 11 the-- down through the steerer tubeinto
12 the steerer tube goesinto the center of the 12 the bearings, into the head tube and then
13 head tube 103. The axises are concentric. 13 into the tubes of the bicycle.
14 That'swhat lets you rotate to steer. All 14 It's called a structural loop,
15 of theloadsthat 103 see from the front 15 but then it goes back up through your bottom
16 wheel go through the steerer tube into 103. 16 onthe seat, flowing up through your
17 So when you design 103 17 spineto your arms, which isthen applied
18 structurally for -- to handle those |oads, 18 theload. The structural loop that's called
19 it'sthe sametype of structure analysis as 19 ortheforceloop asoit's sometimes
20 thetube because the loads go fromthewheel |20 called.
21 tothelegs, tothe crown, to the steerer 21 Q. A POSITA designing a steerer
22 tube and then through the bearings and into 22 tube would know and understand that the
23 thehead tube. Sothey'reall structurally 23 loads acting on the steerer tube are maximum
24 tied together and the analysis | would do to 24 inthevertical plane of travel of the
25 design onedirectly carries over to the 25 bicycle frame, correct?
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Page 290 Page 292
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 MR. DURBIN: Objection. 2 five, four, three. Right?
3 Leading. 3 So to me, as aPOSITA, that
4 A. Widl, look, the maximum loads 4 tellsme okay, figure oneis astarting
5 come about in two ways. One by the weight 5 point. It's showing the cross section asit
6 of thebicyclist and just -- and then as 6 is. It'ssmaller, tapersout to larger and
7 you'reriding, you have the dynamic loadsup | 7 thedotted lineisindicating that hey, you
8 and down. And those, if you will, by 8 cantakeit and swageit to get figuretwo
9 definition occur in thisplane of -- or in 9 with helices, but the text is also very
10 thedirection of maximum velocity. 10 clear. | think you may also want to get
11 So when you'reriding a 11 with the cross section of figures three,
12 mountain bike, careening down the mountain |12 four, five, and Vaat isalso, | think,
13 orevenjust aroad bike on arough surface, 13 clearly saying pick any cross section you
14 you're going fastest straight and because 14 want and you could make figure one into it.
15 the highest speed directionis 15 That'show | read it.
16 straightforward, that's where the maximum 16 Q. Would you agree that you can
17 loadswill occur when you're in that highest 17 take Vaat's steerer tube as shown in figure
18 gpeed direction, so that'll bein the 18 oneand add reinforcements as shown in
19 vertical plane we've been talking about that 19 figuresthree, four and five or form an
20 goesto the frame. 20 internal ellipse structure as shown in Denk
21 When you turn, you're not going 21 without having to go to figure two?
22 asfast aswhen you arein full downhill 22 MR. DURBIN: Objection.
23 mode because you'll wipe out. | mean, | 23 Leading.
24 turn pretty fast on corners, but I'm not 24 A. | think that'swhat | just
25 going nearly asfast as on a straight 25 said. Figureoneisthe starting point for
Page 291 Page 293
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 downhill, which is where you bump in and 2 awhole bunch of different shapes and that's
3 rattle around and that's where the maximum 3 what the patent specifically teaches.
4 loads are that's occurring. 4 Figuretwo is one embodiment of it with the
5 Q. Turnyour attention to Vaat, 5 gpirals, but the patent also says you can
6 which isExhibit 1007. Go to thethird page 6 asoform figuresthree, four, five.
7 of Vaat. You will seefiguresoneand two. 7 Then again, Mr. Durbin was
8 A. Okay. 8 asking me earlier, but to me, thisisthis
9 Q. Arefiguresoneand two of 9 whole discussion of rounded features versus
10 Valat showing two different embodiments? 10 sharp edges. Soif we keep going to the
11 MR. DURBIN: Objection. 11 leftinfigurethree, the natural next shape
12 Leading. 12 isgoingto be, for example, the oval of
13 A. Figure oneisastate of the 13 Denk.
14 tubethat is different than the state of 14 And again, you would get that
15 figuretwo. Soyes, by that, it means they 15 by swaging and that's what isreferred to as
16 aretwo different embodiments. Asl was 16 oneof the processed in Vaat and it's also
17 explaining earlier, you can take figure one 17 one of the processesthat'sreferred toin
18 and asthetext clearly says, then swageit 18 Denk.
19 toyield figure two, but you do not haveto 19 Q. Sobasicaly figure one of Denk
20 gothere. 20 isastandalone steerer tube that has a
21 If you look and see the dashed 21 greater externa diameter in the lower
22 andthelittle dotted lines pointing to the 22 section of the tube.
23 number two? Well, if | swage them so that 23 MR. DURBIN: Objection.
24  those can form the spiral helices of figure 24 Leading.
25 two, Valat aso saysthat | can have shapes 25 Q. Correct?
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Page 294 Page 296
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 A.  Then the upper and the lower 2 A. Okay.
3 section aso has a different wall thickness 3 Q. Doyou seethefiguresof Valat
4  apparently from the upper and that givesyou | 4 on thetop of the page?
5 theability to now form it into anything you 5 A. Right. | took apiece, you
6 wantorjustuseitasitis. It depends 6 know, from figure one and | marked it up and
7 upon what the math says you want to dowith | 7 then| took the plane view from figure two
8 it 8 and marked it up.
9 Again, that'swhat Denk is 9 Q. Theplaneview infiguretwo
10 teaching. Hereisthe starting point and 10 is-- dtrikethat.
11 hereare some of the things you could do 11 The reason why you used figure
12 withit. 12 oneof the Valat and the plane view from
13 Q. YousaidDenk. Did you meanto 13 figuretwo of Valat?
14 say Vaat? 14 MR. DURBIN: Objection.
15 A. I'msorry. Valat. 15 Form.
16 Q. Soyou could take the steerer 16 A. | heard that aswhy did | draw
17 tubeasshowninfigureoneof Vaatandyou |17 what | did? What isthe question?
18 can connect it with the crown of afork as 18 Q. I just wanted to know your
19 shown in figure two, correct? 19 reasoning, whether it'sfor illustration
20 MR. DURBIN: Objection. 20 purpose or what.
21 Leading. 21 Strike that. Let me ask to
22 A. I'mnot sure |l understand the 22 rephrase my question.
23 question. If | deletethetubein figure 23 Is there areason why you used
24 twoand | just have the crown, could | put 24 figure one of Valat and the plane view from
25 what's shown in figure onein figure two? 25 figuretwo of Vaat in page 116 of your
Page 295 Page 297
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 Isthat the question? 2 declaration?
3 Q. VYes 3 A. | mean, yeah. You seewhere
4 A. I'd havetoincrease the 4 I'velabeled the external diameter and the
5 diameter of the bore as shown, but in terms 5 internal diameter on the left figure of the
6 of making that structural connection, no 6 cross section and then you see the two red
7 problem. | justincreasethe bore size 7 circleson the plan view?
8 to accommodate the larger diameter of the 8 Those are corresponding to --
9 base 9 if | weretotakethat simple -- well, it's
10 Whether | braiseit or press 10 tapered. The tube on the left, how would it
11 fitit or | machine ataper into it, there's 11 mount in the crown and that's what those two
12 awhole bunch of waysto actually do the 12 circles-- see, they don't include the D, E,
13 connection or the nut -- you know, we went 13 F, G gpira or helical thickenings. Thered
14 through that earlier. 14 circlesdon't. They just meant to indicate
15 Itjust hasto be arigid 15 theexternal and internal diameter if | just
16 structural connection and again, it's going 16 took what's labeled the elongated hollow
17 to--if you're going to buy it at the 17 body and now fitted it to the crown.
18 store, it'sgoing to be done at the factory. 18 Now | may put some other
19 Thisisnot something that's typically done 19 shapes-- not just a smooth diameter is
20 at abike shop. 20 indicated, but that gets back to figures
21 Q. Let'sgoto your declaration 21 three, four, five of Vaat. Assuchasl
22 whichismarked as Exhibit 1003. 22 did here, it'sjust to round to ID and OD.
23 A. Okay. | haveit here. 23 Q. Sowouldit befair to say that
24 Q. Let'sgoto page 116 of your 24 you are using the plane view from figure two
25 declaration. 25 of Valat inyour declaration just to
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Page 298 Page 300
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 illustrate how the internal and external 2 because you have three degrees of freedoms
3 diameter of Valat's figure one would look 3 that define and when you define those, you
4 likein planeview? 4 get the other ones and that's why they'rein
5 MR. DURBIN: Objection. 5 red, because they'll be calculated.
6 Leading. 6 Q. Numbersin black that you
7 Form. 7 inputted into the spreadshest, are those
8 A.  What's showing thereis what 8 numberstypical of asteerer tube design as
9 youwould seein the cross section view 9 would be known to a person skilled in the
10 looking for the plane view looking downon |10 art?
11 thecrown, if you fitted what'sin figure 11 MR. DURBIN: Objection.
12 onejust asiswithout forming the helical 12 Leading.
13 reinforcements, D, E, F, G. 13 Form.
14 That'swhy that -- | have two 14 Mischaracterizes the record.
15 concentric red circlesthere and | have 15 A. Okay. Sol think they're
16 the-- onthel€ft, you see thosered 16 typical, soif you look at the sections of
17 diameters pointing to the outer and inner 17 the spreadsheet, do you see where it says
18 diameter. Oneisacross section and oneis 18 upper Section 10 and lower 202?
19 aplanview. 19 So I'm looking at if you have a
20 Q. Goto page 85, which showsthe 20 steerer tube that has an upper end and lower
21 caculationsyou performed. 21 end, the lower end would be down near the
22 A. Okay. 22 bottom bearing and I'm just saying here are
23 Q. Sothis--thechartthatis 23 scenariosand | did my scenarios -- should
24  shown on page 85 of your declaration, this 24 be amountain bike, something that a big
25 istaken from calculations that you 25 chunky guy like myself -- I'm not that
Page 299 Page 301
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 performed in an Excel spreadsheet, right? 2 chunky; some of my students are pretty big
3 A. Wédl, yeah, correct. | wrote 3 people.
4 this spreadsheet to do these. 4 Y ou know, there different sizes
5 Q. And soyou entered severa 5 of mountain bikes, so | just picked one. |
6 parametersthat relate to the structure of a 6 forgot which onel wasthinking of. It
7 steerer tubein black and the results are 7 would be within the range of what a POSITA
8 shownin red, correct? 8 would find. So you see that's for scenario
9 MR. DURBIN: Objection. 9 one, two, three, four, five.
10 Form. 10 And then that was done and then
11 Mischaracterizes the witness's 11 independent of that -- that'swhy | have
12 testimony. 12 that other column. Seethe'993, figure
13 A. Okay. Theway | write these 13 nine? | just said okay, now what does the
14 spreadsheetsisin general, you put inputs 14 '993 teach.
15 inblack and outputsin red. Inthis 15 Now I'm just doing a comparison
16 particular section, if you notice in each of 16 of what would a POSITA would do and then
17 the columns, you have only three black 17 what'sin'993. Okay, yeah, the numbers are
18 entries. Those are three degrees of 18 all ratio-metrically making sense.
19 freedom. They will drive the calculations 19 Again, it's showing that the
20 of the other numbers. 20 teachings of the '993 or Denk, whichever one
21 Now, I'm going to check on the 21 youwant to say -- that's one of the things
22 formulas, as| said | would do earlier, just 22 wearedoing here -- that it's not a bad
23 tomake sure | was consistent there on one 23 ideato -- if you have acircular steerer
24  of the columns. But ostensibly, that's why 24 tubeto have the inside having an dlliptical
25 you see three blacks and the rest are red 25 cross section, for example, because the
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Page 302

Page 304

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 patterns don't actually do the math. I did 2 different, if you will, Denk type-elliptical

3 the math to verify what the patents claim to 3 cross sections applied to one particul ar

4 beteaching. 4 Moechnig, assuming he had an upper OD of

5 Q. Just so I'm understanding 5 28.6round.

6 correctly, you calculated scenarios one, 6 That has nothing to do with the

7 two, three, four and five and you then 7 '993 column. They'redifferent -- different

8 compared those calculations to what is shown 8 dtarting points.

9 inthe'993 patent, correct? 9 Q. Soearlier when Mr. Durbin was
10 MR. DURBIN: Objection. 10 questioning you, he asked you whether you
11 Leading. 11 took your starting point numbers from the
12 A. Yeah, | can delete that '993 12 '993 patent; isthat right?

13 column and just not haveit. It wouldn't 13 A. | mean, | don'trecal. But

14 affect anything in the other scenarios. So 14 that first columnisthe'993. That isonly

15 | mean that'swhere | started. 15 thefirst column. So yeah, | took numbers

16 My recollection isthat | 16 from the'993 for the '993 column. Maybel

17 did -- here's reasonable scenarios and okay, 17 don't understand the question.

18 now what does the patent show. Oh, look at 18 But the '993 column has nothing

19 that. 19 to do with scenarios one, two, three, four,

20 In other words, | didn't pick 20 five. That 1.5times Moechnig's 28.6 iswhy

21 everybody as having 36-millimeter OD and now 21 I'mdoing 42.9 al the way across for the OD

22 look at different ratios. That wasn't my 22 on scenarios one through five.

23 intent. | candoit if you want meto, but 23 Q. Andjust sotherecordis

24 that wasn't my intent. 24 clear, for dl of your calculationsin the

25 Q.  Sothe numbers that are shown 25 top half of this Excel spreadsheet and the
Page 303 Page 305

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.

2 inblack, which are your inputsin scenarios 2 caculationsin scenarios one through five,

3 onethrough five, those numbers are typical 3 you're starting point numbers come from

4  numbers that would be known to a person 4 Moechnig, correct?

5 skilledin the art, correct? 5 MR. DURBIN: Objection.

6 MR. DURBIN: Objection. 6 Mischaracterizes the reference.

7 Leading. 7 Leading.

8 Mischaracterizes prior 8 A. Correct, except Moechnig did

9 testimony. 9 not give me awall thickness, so | picked
10 A. Okay. Correct. Look at the 10 onewhich | believeisareasonable wall
11 upstairs, the upper part. Seethe OD of 11 thickness, three millimeters, which is not
12 28.6? Right? What's half of 28.67 It's 12 unusual.

13 14.3. That'sthat ratio OD lower end over 13 | looked at my steerer tube,

14 upper section. So 14.3 plus 28.6is42.9. 14 other steerer -- you know, that plus or

15 Doyou seethat? 15 minus some fractions of a millimeter is not
16 So scenarios one, two, three, 16 unreasonable. But three millimetersisa

17 four, five, you know, I'm starting with 17 standard thickness for tubing, so that would
18 Moechnig's upper end being 28.6, whichif | |18 beagood starting point.

19 recall correctly was actualy anumber from |19 The three millimetersis also

20 Moechnig, the unknowns from Moechnig. I |20 an eighth of aninch, just like the 28.6

21 just picked awall thickness up there that 21 being | think one and an eighth.

22 was reasonable because it's a standard tube. 22 Q.  When Mr. Durbin went through
23 So scenarios one, two, three, 23 your CV and asked you alot of questions
24 four, five are -- you know, Moechnig is my 24 about your work related to technologies that
25 starting point and now I'm looking for 25 aresimilar or related to bicycle suspension
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Page 306 Page 308
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 technology. 2 access hydraulic piston based machine.
3 Do you recall? 3 Again, you have pressure forced
4 A. Yeah, | went through alot of 4 inoneaxisto move the piston and then it
5 stuff inthere. 5 hasthe dissipater bleed out when you move
6 Q. I know you pointed out alot of 6 itinthe opposite direction.
7 your work in technologies that are related 7 So that's atraditional piston
8 to steerer tubes and tubular structures. 8 with acircular rubber seal. Similar was
9 Did you also cover your work 9 that ball piston project for the -- that was
10 related to dampersthat go into the shocks 10 theinvention, no seals allowed because the
11 for bicycles, in particular, rear shocks? 11 rubber will not last and does not last deep
12 MR. DURBIN: Objection. 12 under ground.
13 Leading. 13 Again, it'samass, a spring,
14 A. Wadl, | covered alot of 14 there's compression and then the way the
15 tubular thingsthat also are energy 15 hydraulic fluid is squirted, that gives you
16 harvestersand if you think about the rear 16 the dynamic response whether it's the drill
17 shock or even the front shocks, they're also 17 head or the robot axis.
18 tubular structures. All of this stuff is 18 So you can do it asacertain
19 based on tubes. 19 mechanism or you can do it as a damper,
20 So while we had this break, | 20 whichiswhat an energy harvester is. Most
21 waslooking through -- now | went to the 21 of the stuff | worked with with those kinds
22 section for example on conference papers, 22 of energy harvesters tend to be tubular.
23 which comes after the journal papers. These |23 Tubesarenice. They'revery structuraly
24  appear to be conference papers. 24 efficient. You can seal them well.
25 If you go to item 165, thisis 25 MS. BHATTACHARYYA: That'sit,
Page 307 Page 309
1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 the paper -- first ordered power estimation 2 Dr. Slocum, for me.
3 of afloating oscillating column circling an 3 THE WITNESS:. Pardon?
4 offshore wind turbine. 4 MS. BHATTACHARYYA: | haveno
5 S0 here's an example, you've 5 further questions for you.
6 got concentric tubes and as the waves move 6 THE WITNESS: Okay.
7 oneup and down, how do you design -- again, | 7 MR. DURBIN: I'm going have
8 itisaspring, amassand adamper, the 8 SOMme recross.
9 damper being, you know, fluid calm and it's 9 (Discussion off the
10 forced through fluid passages or orifice. 10 stenographic record)
11 It will dissipate the energy as heat, which 11 THE VIDEOGRAPHER: We're still
12 iswhat happensin abicycle shock absorber, |12 on the record.
13 or it dissipating the energy by spinning 13 We just clipped seven hours.
14 something that does useful work. In that 14 MS. BHATTACHARYYA: | think
15 case, agenerator. 15 unfortunately, Mr. Durbin, your time --
16 So it's amass spring damper 16 MR. DURBIN: My time was seven
17 andthey're al based on tubular structures, 17 hours on the record?
18 whether it's the rear shock or these 18 THE VIDEOGRAPHER: No, sir.
19 offshore turbine harvesters. 19 MR. DURBIN: | believe get
20 If you want something more 20 seven hours, Arpita.
21 specifically pistonesque, then you go back 21 MS. BHATTACHARYYA: Okay.
22 tothe-- any of the hydraulic robots all 22 So -- okay. Again, we could go off the
23 have-- if you see, for example, there's 23 record and discussthis. | thought
24 this-- under awards received, this robotic 24 seven hours was your time, but if it
25 micro manipulator, that's afive 25 included my time, then you still have
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Page 310 Page 312

1 A. Slocum, Ph.D. 1 A. Slocum, Ph.D.
2 some time left. 2 testimony.
3 THE VIDEOGRAPHER: Standby. 3 MR. DURBIN: Y ou can answer.
4 Thetimeis 7:55 p.m. 4 A. ldidntdenyit. | said
5 We're dl of the record. 5 figureoneand then | cited from Valat where
6 (Recess taken) 6 it saysfiguretwo comesfrom figure one.
7 THE VIDEOGRAPHER: Thetimeis| 7 ButVaat also says! can have figures
8 8:03 p.m. 8 three, four, or five. It'sall on the same
9 WEe're on the record. 9 page. Soyoudon't haveto go figure oneto
10 EXAMINATION BY 10 two. If you'rein figure two, you do get
11 MR. DURBIN: 11 therefrom afigure one, but figure one can
12 Q. Dr. Slocum, do you recall 12 aso gointo any of the other lower figure
13 discussing the figure -- please turn to page 13 crosssections. That's my reading of it and
14 116 of your report, of your declaration, 14 that's--
15 whichisExhibit 1003. 15 Q. | apologize. Continue.
16 A. Okay. 116. 16 A. Sothat'swhat it says. That's
17 Q. Pagells6. 17 what it shows.
18 A. Okay. 18 Q. Isthat opinion consistent with
19 Q. Doyou recal discussing this 19 Vaat's statement that it has the same
20 figure with your counsel moments ago? 20 externa diameter over the whole length?
21 A. Yes 21 A. Wdl, it saysfor that. It's
22 Q. Where do you state in your 22 taking about that one embodiment in figure
23 declaration that figure two is applicable to 23 two.
24 figure one? 24 MR. DURBIN: No further
25 A. Looking at paragraph 181, | say 25 questions.

Page 311 Page 313
A. Slocum, Ph.D.

MS. BHATTACHARYYA: Nothing

1 A. Slocum, Ph.D. 1
2 Vaat discloses specifically that its 2
3 steerer tube body has an external diameter 3 further from me.

4 and Vaat discloses that in one embodiment, 4 We reserve the right to review
5 theexterna diameter is greater embodi ment 5 the transcript and revise per the
6 6
7 7
8 8
9 9

than the lower part A and taper C, together rules.
the lower section, for the reinforcements THE VIDEOGRAPHER: Off the
are formed compared to the upper part B. record at 8:07 p.m.
So that's telling me that the This includes the testimony
10 lower part has a bigger diameter than the 10 given by Alexander Slocum, Ph.D.
11 upper part. That wasthe text and hereis 11
12 anexamplefromit. 12
13 Q. Doesfigure one show an 13
14 intermediate process that is subsequently 14
15 processed into the structure shown in figure |15
16 two? 16
17 A. That'sone thing you can do 17
18 withit, yes. You can aso get any of the 18
19 other figures according to the text, like 19
20 three, four and five. 20
21 Q. Whatisyour basisfor denying 21
22 that it's an intermediate product? 22
23 MS. BHATTACHARYYA: Objection, 23
24 Mischaracterizes the record. 24
25 Mischaracterizes prior 25
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Page 314 Page 316
1 1
2 ACKNOWLEDGMENT 2 INDEX
3 3
4 I, ALEXANDER SLOCUM, Ph.D., hereby 4 WITNESS EXAMINATION BY PAGE
5 certify that | have 5 Dr.Slocum  Mr. Durbin 5
6 read thetranscript of my testimony taken 6 Ms. Bhattacharyya 281
7 under oath in my examination of October 23, 7 Mr. Durbin 310
8 2024; that the transcript is atrue, complete 8
9 and correct record of what was asked, answered 9
10 and said during this deposition, and that the 10
11 answerson therecord as given by me are true 11
12 and correct. 12
13 13
14 ALEXANDER SLOCUM, Ph.D. 14 EXHIBITS
15 15 EXHIBITS DESCRIPTION PAGE
16 Signed and subscribed to 16 Exhibit 2016 SantaCruz demonstrative 58
17 beforeme, this  day of 17 Exhibit 2017 Trek demonstrative 61
18 2024. 18
19 19
20 Notary Public 20
21 21
22 22
23 23
24 24
25 25
Page 315 Page 317
1 1 Veritext Legal Solutions
1100 Superior Ave
2 CERTIFICATION 2 Suite 1820
Cleveland, Ohio 44114
3 I, SARA K. KILLIAN, RPR, RCR, 3 Phone: 216.503.1913
4 CCR, do hereby certify that ALEXANDER SLOCUM, 4
. N October 28, 2024
5 Ph.D., the witness whose examination under oath 5
6 ishereinbefore set forth, was duly sworn, . To: ARPITA BHATTACHARYYA
7 and that such deposition is atrue record Case Name: Fox Factory, Inc. v. SRAM, LLC
. . . 7
8 of thetestimony given by such witness. Veritext Reference Number: 6933186
9 | FURTHER CERTIFY that | am not 8
10 related to any of the parties to this o Witness: Alexander Slocum, Ph.D. Deposition Date: 10/23/2024
11 action by blood or marriage, and that 10 Dear Sir/Madam:
. . . 1
12 Taminno way interested in the Enclosed please find a deposition transcript. Please have the witness
13 outcome of this matter. 2 et N— N - "
14 IN WlTNESSWHEREOF, I have 13 review the transcript ana note any changes or corrections on the
15 hereunto set my hand this 23d day of included errata sheet, indicating the page, line number, change, and
14
16 October, 2024. the reason for the change. Have the witness' signature notarized and
15
17 forward the completed page(s) back to us at the Production address
18 16 shown
19 &\@ K . 17 above, or email to production-midwest@veritext.com.
K_l& — 18
20 RA K. KILLIAN, RPR, RCR, CCR If the erratais not returned within thirty days of your receipt of
19
21 this letter, the reading and signing will be deemed waived.
22 20
21 Sincerely,
23 22 Production Department
24 2
24
25 25 NO NOTARY REQUIRED IN CA
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1 DEPOSITION REVIEW 1 ERRATA SHEET
CERTIFICATION OF WITNESS
2 VERITEXT LEGAL SOLUTIONS MIDWEST
ASSIGNMENT REFERENCE NO: 6933186 2 ASSIGNMENT NO: 6933186
3 CASE NAME: Fox Factory, Inc. v. SRAM, LLC
DATE OF DEPOSITION: 10/23/2024 3 PAGHLINEES)/ CHANGE /REASON
4 WITNESS NAME: Alexander Slocum, Ph.D. 4
5 In accordance with the Rules of Civil 5
Procedure, | have read the entire transcript of
6 my testimony or it has been read to me. 6
7 | have made no changes to the testimony 7
as transcribed by the court reporter. 8
8
9
9 Date Alexander Slocum, Ph.D. 10
10 Sworn to and subscribed before me, a 1
Notary Public in and for the State and County,
11 the referenced witness did personally appear 12
and acknowledge that: 13
12
They have read the transcript; 14
13 They signed the foregoing Sworn 15
Statement; and 16
14 Their execution of this Statement is of
their free act and deed. 17
15 18
| have affixed my name and official seal 19
16
this day of ,20 .
Y 20 Date Alexander Slocum, Ph.D.
18 Notary Public 21 SUBSCRIBED AND SWORN TO BEFORE ME THIS
19 22 DAY OF , 20
Commission Expiration Date 23
20
21 Notary Public
22 24
23
24
25 25 Commission Expiration Date
Page 319
1 DEPOSITION REVIEW

CERTIFICATION OF WITNESS

ASSIGNMENT REFERENCE NO: 6933186
3 CASE NAME: Fox Factory, Inc. v. SRAM, LLC
DATE OF DEPOSITION: 10/23/2024
4 WITNESS NAME: Alexander Slocum, Ph.D.
5 In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
6 my testimony or it has been read to me.
7 | have listed my changes on the attached
Errata Sheet, listing page and line numbers as
8 well asthe reason(s) for the change(s).
9 | request that these changes be entered
as part of the record of my testimony.
10
| have executed the Errata Sheet, aswell
11 asthis Certificate, and request and authorize
that both be appended to the transcript of my
12 testimony and be incorporated therein.
13

Date Alexander Slocum, Ph.D.
14
Sworn to and subscribed before me, a
15 Notary Publicin and for the State and County,
the referenced witness did personally appear
16 and acknowledge that:
17 They have read the transcript;
They havelisted al of their corrections

18 in the appended Errata Sheet;

They signed the foregoing Sworn
19 Statement; and

Their execution of this Statement is of
20 their free act and deed.
21 | have affixed my name and official seal
22 this day of .20 .
23

Notary Public

24
25 Commission Expiration Date
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) 1f there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the colloquies, questions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PITI). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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