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57 ABSTRACT

An actuator apparatus controls a valve mechanism of a
suspension system. The apparatus includes a valve actuating
assembly and an adjuster assembly. The valve actuating
assembly is operatively connected to the valve mechanism
and is operable between at least two rider-selectable posi-
tions to adjust the valve mechanism between various sus-
pension settings. The adjuster assembly is operatively con-
nected to the valve actuating assembly for adjusting the
damping characteristics corresponding to at least one of the
positions of the valve actuating assembly independently of
the damping characteristics corresponding to another posi-
tion of the valve actuating assembly.

12 Claims, 18 Drawing Sheets
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Introduction

‘207 Patent at Fig. 1

 The 207 Patent is a leap forward in . LR {/szfﬁ:jfﬁ -
convenience and customization for suspension . AL s
systems N g

36- ' g O‘_;’ 7 M

* The inventions claimed in the ‘207 Patent yield ¢
the best of both worlds in damping adjustment:

* One lever position having preset damping
characteristics, and

* A second lever position that can have its N
damping characteristics adjusted without - “@
affecting the first preset option

POR (Paper 16) at 1-2; ‘207 Patent (Ex. 1001) at FIG. 1

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 2



Introduction

_ ‘207 Patent at Fig. 1
* The Board encouraged the parties to develop the

82
80— g /1;8? 74

record on: \ R/ ) "
o W =so
» If a POSITA would understand Fox to disclose an RS
adjuster assembly 2 7 oy
i3 UMD 4 o4 54
* IfJP’279’s damping adjustment is “finer” than other % %

prior art’'s damping adjustment

 SRAM'’s Response (Paper 16) shows that Fox's
cam-based damping system has no adjuster
assembly, and JP’279 provides no “finer”
adjustment than Fox or Yi

* Petitioner’s Reply (Paper 18) fails to counter S
SRAM'’s clear evidence

Institution Decision (Paper 11) at 19, 25-26, 31-32; POR (Paper 16) at 18-32, 36-46, 48-55; Sur-Reply (Paper 24); ‘207 Patent (Ex. 1001) at FIG. 1

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 3



The ‘207 Patent

* The 207 Patent is directed to suspension 207 Patent at Fig. 1
systems like those typically used with bicycles

POR (Paper 16) at 10; ‘207 Patent (Ex. 1001) at FIG. 1, 2:16-20, 6:10-40, 8:33-42; Ex. 2016 (Parnell) at 40
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The ‘207 Patent

US 7,147,207 B2

1
ACTUATOR APPARAT FOR
CONTROLLING A VAILVE MECHANISM OF
A SUSPENSION SYSTEM

BACKGROUND OF THE INVENTION

n relates 1o suspension systems and
ctuator apparatus for controlling a
mism of o suspension system that includes a
g assembly operable between at least two
rider-sele hk\ pm.mnn-. and an adjuster assembly for
adjusting the damping characteristics of at least one of the
rider-selectable positions.

Typically. a suspension system includes a piston disposed
i i i on therein. The piston
divides the cylinder into two opposed chambers. A piston
shaft is connected to the piston and extends from the piston
a position oulside of the cy . A fuid, such as oil, or
air, or the like, is normally contained in the chambers. Inuse.
Ilu. l!u‘d pd\\\‘s b\-lu'ucn lllc \']ILIJ]lb‘.'l'!i in n‘s]’u s 10 recip-

The present inventi
more particularly
valve mecl

valve ac

T Lh.ll acteristics of a \lhT\L nsion
affect the qu |lJ!\ of performance provided by a shock
rber for a giv n. Damping characteristics
ted by va
conditions, ete. Accordin
spension system whe amping ch
adjustable. Further, it is advantageous 1o provide
shock absorbers that are extemally adjustable by the rider,
A typical design for a damping adjuster uses an adjuster
rod that extends down the center of the piston shafl and
engages the valve mechanism or performs the function of
the valve mechanism. Adjustment is commonly made in
either of two ways, the adjuster rod is moved axially (up or
down) to alter damping or the adjuster rod is rotated o alter
damping. For example, a cam attached 10 a lever may be
engageable with the udjlhlnr o to vary the axial position of
the rod. One problem : =l with this liguration is
that any given angular position of the lever/cam corresponds
10 exactly one position of the adjuster rod. This limits lhc
ability of the nder 1o customize the damping characten
of the Suspension em to suit the terrain or the ndm- 5
particular riding sty

stem can

le 10

-

Iy, it is desir

leristics are

<.
SUMMARY OF THE INVENTION

The objective of the present invention is 1o provide an
actuator apparatus for adjusting the damping of'a suspension
system that allows the rider o customize the damping
characteristics of the system 1o suit the terrain or the rider’s
ilar riding style. The present invention provides an
Ul
suspension
includes 2
hI\ The valve

atus for umlmllmk a valve mechanism for a

ssembly DﬂlJII\h the valve mecha-
pension settings. The adjuster
bly is operatively connected to the valve actuating
assembly for adjus) the damping characleristics corre-
1 one of the positions of the valve
2 assembly independemtly of the damping ch
cnm:xpnndlm., to another position of the v \I\c.
assembly.

In one embodiment of the present invention, the valve
actuating assembly includes a driver movable 1o adjust the
valve mechanism between various suspension settings, and
a selector operatively connected 1o the driver and operable
hetween the rider-selectable positions. The selector includes

as:

teristic

ws such as rider weight, rider 2

40

i

&5

1 subst

2

a lever operable between the Ader-selectable positions and a

||1g tn thn. mic zlectable positions of the lever. The
S BIC g |P able with the dm..r .n<| at l.. 151 ONe Cam

e is at 0
ssembly includ
connected to the camshalt 1o ax ully displace the camshafl 1o
vary the point a1 which the driver o s the angled cam
surface, thereby providing various positions of the dri
along its axis, resulting in various damping characterisi
Alternatively, the knob may be replaced with threads on the
camsha ge threads on a housing or cylinder of the
suspension system.

In another embodiment of the present invention, the
above-mentioned lever may be replaced by a control cable
that is pulled or released by a remote ator operable
between the rider-selectable positions and located on a
handlebar of the bi The control cable is operatively
meu\lui to the © As in the prev mbodimen

ics,

@

the m surfaces. Two of th

surfs 1 10 the camshaft axis and
the third ca is at an angle relative 10 the camshaft
axis. The adjuster assembly includes a ¢

device that adjusts the length of the cable
length of the .:hk the axial position of th
1Jk point at which the driver engages
i |||\||ng_ llk o IhlL

the angled cam surl
length, thereby adjusting
adjustable position without affecting Ihn. d 1m||||1,'. charac-
teristics of the other two positions corresponding to the
substantially parallel cam surfaces.

In another embodiment of the present invention, a lg

»
enga,
cemhhail v«hu]u ~:|I1 allowi ing n\l.n:un.ﬂ movement of the
camshalt. A detent mechanism posili 1I|-: lever such Ilml
when one of the three nid L 3

the corresponding cam sur!
This embodiment further
venls over

mit serew. The limit screw i
s fully retracted all three of the
perpendicular to the driver. However, when the limit screw
is partially or fully advanced, the stop element contacts the
end of the limit screw and prevents the lever and the
camshaft from fully rotating 1o the third position. In this
position, the cam surface corresponding to the third position
is prevented from rotating perpendicular o the driver and is
held at an angle relative 1o the driver. Accordingly. the
amount in which the limit screw is advanced or retracted
determines the damping characteristics of the third position
of lever.

In yet another embodiment of the present invention, the
camshall is only rotatable by the lever and is axially fixed by
a setscrew. The camshaft has three cam surlaces that are

the three rider-selectable positions of the lever. The
assembly includes a knob 1 through-hole for receiv-
ing the driver. The knob is threaded into a housing enclosing
the valve mechanism such that as the knob is mtated it
moves along the driver axis and may cause the d
displace along its axis. When the lever is rotate
adjustable position, a shoulder of the driver contacts the

A typical design for a damping adjuster uses an adjuster
rod that extends down the center of the piston shaft and
engages the valve mechanism or performs the function of
the valve mechanism. Adjustment is commonly made in
either of two ways, the adjuster rod 1s moved axially (up or
down) to alter damping or the adjuster rod 1s rotated to alter
damping. For example, a cam attached to a lever may be
engageable with the adjuster rod to vary the axial position of
the rod. One problem associated with this configuration is
that any given angular position of the lever/cam corresponds
to exact]y one position of the adjuster rod. This [imits the
ability of the rider to customize the damping characteristics
of the suspension system to suit the terrain or the rider’s
particular riding style.

207 Patent (Ex. 1001) at 1:30-43; POR (Paper 16) at 4-5, 22-23
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The ‘207 Patent

RATUS FOR
« (I\]!!(II LING A VALVE MECHANISM OF
A SUSPENSION SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to suspension systems and
more particularly to an actuator apparatus for controlling a
valve me rnsion system that IH.JIIdL\ a
valve acl
r-selectable [\hnll‘lh g
ing the damping chara
able positions.

d an \nmusl\r ,lw\lilh]_\ for
s of at least one of the

rider-sele

Typically, a susper ludes a piston disposed
f housing for reciprocation therein. The p
divides the cylinder into two opposed chambers. A piston
shafi is connected to the piston and extends from the piston
1o a position outside of the ¢y A Muid, such as oil, or
., or the like, is normally contained in the mbers. In use,
the flud passes between the chambers in response o recip-
rocation of the piston in the i

Ihe damping char
affect the quality of performance provided by a she
absorber for a given application. Damping characteristics
i by various factors such as rider weight,
terrain conditions, ete. Accord| L it is desirable 1o
provide damping charac
teristics are adjustable. Further, it is advantageous to provide
shock |I\\nrh rs that are extemnally adjustable by the rider.
n for a damping adjuster uses an adjuster
rod |Iut extends down the center of the piston shall and
engages the valve mechanism or pmurm\ the fun
the valve mechanism. Adjustment is commonly made in
either of two ways, the adjuster rod is moved axially (up or
down) to alter damping or the adjuster rod is rotated o alter
damping. For example.
engageable with the adjuster rod to vary the axial position of
the rod. One problem associated with this configuration is
that any given angular position of the lever/cam corresponds

in a cylinde

linder 1o affect d

cleristics of a suspension system

suspension system wh

rider 2

1o exactly one position of the adjuster rod. This limits lhe 4

US 7,147,207 B2

2

a lever operable between the nder-selectable po
camshalt operatively connected 1o the lever. The
1 les
rider-selectable positions of the lever.
e engageable with it er and at least one ¢
is substantially parallel tw the and at least
another cam surface is at an angle relative to the camshali
axis. The adjuster assembly includes a knob operatively
connected to the camshalt o axaally displace the camshafl 1o
vary the point at which the driver engages the angled cam
surfa Y various positions of the driver
along its , resulting in various damping characteristics.,
Alternatively, the knob may be replaced with threads on the
camshaft t e threads on a housing or cylinder of the
SUSpension system.

In another embodiment of the present invention,
above-mentioned lever may be replaced by a co
that is pulled or released by TAOr Oper
between the rider-selectable positions and located on a
handlebar of the bicvele. The control cable s operatively
connected 1o the camshali. As in the previous embodiments,
the camshaft has three cam surfaces. Two of
E lel 1o the camshaft
the third cam surface is at an angle relative to the
axis. The adjuster assembly includes a cable \l\|II5~III]{'I|l
device il usts the length of the cable. By adjusting the
i i ¥ shafl is
adjusted. Accordingly, the point at which the driver engages
the angled cam su is adjusted by adjusting the cable
thereby adjusting the dampi acteristics of the
le position without allecting the damping charac-
s of the other two positions corresponding o the
substantially parallel cam surfaces.

]!.\I[ll‘liﬂ.ltl]l]‘\kll]ll&.llll‘l |||_ rr;mul iuuuliull alevg

tions and a
nshafi
aces comespond-
Ihe cam
1

1 two Cam sur

has a rotation axis and
ing to th

1X15

Il engs

the

a remote

the car

ch

However,
are subst

engage

onal movement of the
nsitions the lever such that
lectable positions s selected,

alt. A detent mechanisy

ability of the nder 1o customize the damping charac
of the suspension system to suit the terrain or the rider’s
particular riding style.

SUMMARY OF THE INVENTION

[ the present invention i
actuator apparatus for adjusting the damping of'a suspension
system that allows the rider 1o customize the damping
characteristics of the system to suit the terrain or the rider’s
particular riding style. The present invention provides an
aratus for controlling a valve mechanism for a
The actuator apparatus generally
ssembly un adjuste
bly. The valve actuating assembly adjusts the valve mecha-
nism between various suspension settings. The adjuster
assembly is operatively comnected to the valve actuating
assembly for g the damping charcieristics corre-
o at the the
ssembly independently of the damping < -
onding to another position of the
actuating assembly.
In one embodiment of the present invention, the
actuating assembly includes a driver movable 1o adjust the

The objective o provide an

suspension
includes a valve actuating

system.

Sem-

one of positions of valve

lemst

sponding

valve

valve

a selector operatively connected 10 the driver and operable
hetween the rider-selectable positions. The selector includes

valve mechanism between various suspension settings, and &

y camshaft from ful

1 sub

the corresponding ca ace is perpendicular to th
This embodiment further includes op clement 1}
venls over-rotation of the lever.
includes a limit screw i
that when it is fully retracted all t
perpendicular to the driver. However, when the limit screw
is partially or fully advanced, the stop ¢
it screw and prevents the lever and the
¢ rotating 1o the third position. In this
[ace corresponding to the third position
ting perpendicular to the driver and is
held at an angle relative 1o the driver. the
amount in which the linit screw is advanced or retracted
determines the damping characteristics of the third position
of lever.

In yet another embodiment of the present invention, the
camshall is only rotatable by the lever and is axially fixed by
a setscrew. The camshaft has three cam surfaces that are
tially parallel to the camshalt axis and correspond 1o
the three rider-selectable positions of the lever. The adjuster
assembly includes a Llnh havi
ing the driver, The kr
the valve mechanism such that as the knob is rotated it
moves along the driver axis and may cause the driver 1o
di fong its axis. When the lever is rotated 1o the
adjustable position, a shoulder of the dnver contacts the

1 S1

£
s

lement contacts the

end of the

position, the cam surl
is prevented from ro

According

h-hole for receiv-
is thre:

» & housing enclosing

In other words, the ‘207 Patent disparages:

* A cam (camshaft) attached to a lever and engageable with
an axially moving adjuster rod

BECAUSE:

* Any given angular position of the lever/cam corresponds
to only one position of the adjuster rod

WHICH RESULTS IN:

The position of the adjuster rod dictating the damping
characteristics

‘207 Patent (Ex. 1001) at 1:30-43; POR (Paper 16) at 4-5, 22-23
LEWISRICE
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Fox (Ex. 1005) is disparaged prior art

* Fox shows such a disparaged damping
adjuster with:

* alever 60 (green),

* acamshaft 58 (purple) having a cam 56 (light
purple), and

* an adjuster rod 34 (red)

* For any given angular position of Fox’s
lever 60 (green), there is only one
suspension setting and damping
characteristic

Fox (Ex. 1005) at Fig. 4

7 bid

POR (Paper 16) at 6-7; Ex. 2016 (Parnell) at §32-34

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

LEWISRICE 7



The ‘207 Patent Invention

‘207 Patent at Fig. 1

* The ‘207 Patent improves upon the
disparaged prior art by adding a novel
adjuster assembly (shown in yellow)

* The adjuster assembly (18/70) permits:

* atleast one lever position with the same
damping characteristic in all cases, and

* atleast one lever position that can have its
damping characteristics adjusted via the
adjuster assembly without affecting the
first lever position damping characteristics

POR (Paper 16) at 6-7; Ex. 2016 (Parnell) at J32-34; ‘207 Patent (Ex. 1001) at FIG. 1

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 8



Ground 1 (Fox) Fails

Ground 1: Fox (Ex. 1005) Does Not Anticipate
the Challenged Claims of the ‘207 Patent

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 9



Ground 1 (Fox) Fails

Fox (Ex. 1005) at Fig. 4

* Fox discloses the same damping adjuster
disparaged in the ‘207 Patent

* For any given angular position of Fox’s
lever 60 (green), there is only one position
of the adjuster rod/driver and associated
damping characteristics

* The Challenged Claims of the ‘207 Patent
are inventive over disparaged prior art
like Fox

POR (Paper 16) at 6-7; Sur-Reply (Paper 23) at 3-6; Ex. 2016 (Parnell) at J{32-34

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 10



Ground 1 (Fox) Fails

° FOX’S cam 56 (llght purple) IS exaCtly What Fox (Ex. 1005) at Fig. 4
is described in the 207 Patent’s Background s+

Section as a “cam attached to a lever” )

* Fox was specifically considered by the s PREYT
Examiner during prosecution of the 207
Patent: m A

US Patent Documents 2 5!' ﬁ 0
Note: Applicant is not required to submit a paper copy of cited US Patent Documents = " 1§- i -_J.‘ :i-'. b
init | Cite.No. | Patent No. Date Patentee Kind | Class | Subclass t:_ :‘.\:jy ‘\
1 6360857 2002-03-26 Fox “* - | . 3
2 6279703 2001-08-28 Mete !
3 4305483 1981-12-15 Cowan N A e
4 2745517 1953-04-20 Zook Z:.":.':::_::::t:}",
Signature ’ ~
Examiner Name Date

POR (Paper 16) at 6-7; Sur-Reply (Paper 24) at 3-6, 14-18; Ex. 2016 (Parnell) at 26, 32-34

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 11



Ground 1 (Fox) Fails

* The separately recited “valve actuating 1207 Patent at FIGs. 7b & 7¢
assembly” and “adjuster assembly” are

presumed to be separate structures 72 '; ;f;
“operatively connected” to each other ;”f 2z (0
* Every embodiment in the ‘207 Patent discloses g >
an “adjuster assembly” with structure separate i Ty U
from the “valve actuating assembly” and Fe 7 2

specifically for adjusting the damping
characteristics of at least one position of the
valve actuating assembly

* Petitioner’s proposed Ground 1 does not A\
describe any structure for the adjuster [ By
assembly that is separate from the valve
actuating assembly

FIG. 7c
POR (Paper 16) at 3-16, 19-23; Sur-Reply (Paper 24) at 6-10; Ex. 2016 (Parnell) at J30-31, 40-47, 54-58

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 12



Ground 1 (Fox) Fails

* Petitioner’'s proposed reinterpretation 207 Patent at Figs. 7b & 7 ¢

of the term “adjuster assembly” to be
nothing more than a subset of the
“valve actuating assembly” components
is contrary to every teaching of the

‘207 Patent

* The plain meaning of “adjuster
assembly operatively connected to the
valve actuating assembly” requires the .
adjuster assembly to have structure f['f----;i;
separate from the valve actuating -
assembly FIG. 7c

{
- 1'.
A |
|

%
|

|

|
¢

J

POR (Paper 16) at 18-23; Sur-Reply (Paper 24) at 6-10; Ex. 2016 (Parnell) at §40-47, 52-58

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Ground 2 (Fox in view of JP’279 and Nagai) Fails

Ground 2: Fox (Ex. 1005) in view of JP’279 (Ex. 1007)
and Nagai (Ex. 1008) Does Not Render
the Challenged Claims of the ‘207 Patent Obvious

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 14



Ground 2 (Fox in view of JP’279 and Nagai) Fails

Fox (Ex. 1005) at Fig. 4

* Petitioner’s proposed combination of
Fox with JP’279 and Nagai fails to
disclose the claimed adjuster
assembly

 No valid motivation to combine Fox
with JP'279, only improper hindsight

POR (Paper 16) at 6-7, 18-23, 32-46; Ex. 2016 (Parnell) at §932-35, 75-99

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 15




Ground 2 (Fox in view of JP’279 and Nagai) Fails

Fox (Ex. 1005) at Fig. 4

* Petitioner’s proposed combination of Fox
with JP’279 and Nagai fails to disclose any
adjuster assembly

* Both Fox and JP'279 disclose damping
adjusters that have one degree of freedom

* Forming a tapered surface over Fox’'s cam
surface would result in a device with no
positions of the lever that would be
unaffected by the adjuster assembly

b %
[ & : '.';- v
{1 - .‘j' 0-.'_ N
S a0
; : :_.... . « 9 N > \\
. v.':.:'_‘\_ g
AR 2
O 1 e » = I
e T i)
- i \'.';j a b —
— : ‘\".L-" b £
H 39 '
" NERES f
i NG H
< X ) :
ks NN N s
’ NG i
! N2 '
: B N
!i '-" v a - 2 : g
A 0% IR
1 N A L
J 1 n
o in Y] F
i.. iy
+ it o s hgr
T 'lt*wi = ER <y
ra iy Tk
e Ii,q\_‘_' DLy
£ '1.‘__\' 1 1 ‘::‘
+ LR 3 .
] 3 (=

e A
s s

POR (Paper 16) at 6-7, 18-23, 32-36; Ex. 2016 (Parnell) at §Y32-34, 75-79

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Ground 2 (Fox in view of JP’279 and Nagai) Fails

e Dr Slocum imagines “solid models” to Slocum Declaration (Ex. 1003) at p. 67

show the purported combination of Fox
and JP’279:

94. Below, I have created solid models illustrating i 3D such an exemplary

arrangement, where tapered surfaces are added to a cam for fine adjustment of cam = —_

action. On the left 1s a simple eccentric cylinder cam and on the right 1s a set of €

tangent arcs to create three different cam radi regions for finer adjustment of cam -

action. Sur-Reply (Paper 23) at p. 15

, Cam .~;u'i';1cc 56 .4
* Dr. Slocum’s figures clearly show the IP279's tapered
. . surface 44 added
tapering across the entire cam surface to Fox’s cam

surface 56

of all positions whenever the purported
“adjuster assembly” is used

* This tapering would result in adjustment ( 2N

POR (Paper 16) at 33-36; Ex. 1003 (Slocum) at pp. 65-68, 193-96; Ex. 2016 (Parnell) at {78

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 17



Ground 2 (Fox in view of JP’279 and Nagai) Fails

* The Petition cites the figure annotated on
the right as representing the combination
of Fox and JP’279 and states only that the
“tapered surface 44 [of JP'279]" is

“add|ed]” to Fox's “suspension system”

* No evidence connecting JP’279’s gear 49 or
axle 50 to Petitioner’s annotated figure

e No evidence as to how a POSITA would
incorporate JP’279’s gear 49 or axle 50

* No evidence as to how a POSITA would
incorporate Nagai’s stopper bolt 141

Petition (Paper 1) at p. 50 (annotated)

Knob 60

Petition (Paper 1) at 49-50; POR (Paper 16) at 33-36; Sur-Reply (Paper 24) at 10-14; Ex. 1003 (Slocum) at pp. 64-70, 193-98; Ex. 2016 (Parnell) at §77-78

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

LEWISRICE
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Ground 2 (Fox in view of JP’279 and Nagai) Fails

Fox (Ex. 1005) at Fig. 4

* Petitioner’s arguments about “fine-tuning”
are meritless

* Foxis already capable of providing any
damping characteristics between closed
and fully-open

* JP’279’s damping adjuster is not “finer” or
superior to Fox’'s damping adjuster

* Foxand JP'279 each provide a full range of
suspension settings and damping
characteristics

POR (Paper 16) at 6-7, 37-41; Sur-Reply (Paper 24) at 14-21; Ex. 2016 (Parnell) at §Y32-34

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 19



Ground 2 (Fox in view of JP’279 and Nagai) Fails

Fox (Ex. 1005) at Fig. 4

* Petitioner falsely claims that “JP’279 o
would allow fine-tuning of the damping

characteristics beyond that possible LANE
with Fox’s actuator arrangement .
because JP’279’s ‘adjuster assembly’ B b
allows fine adjustments” su N
JP’279 provides the same level of T i
“fineness” as Fox, depending on the size £ V ¥ )

e A
s s

and shaping of JP’279’s slider 43 and .
Fox’s cam 56

POR (Paper 16) at 37-41; Sur-Reply (Paper 24) at 14-21; Ex. 2016 (Parnell) at Y32-34, 81-88

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 20



Ground 2 (Fox in view of JP’279 and Nagai) Fails

* JP’279’s slider 44 (blue) is not inherently finer than Fox’s cam 56 (light
purple), and each have the same adjustment range

JP’279 (Ex. 1007) at FIGs. 4&5 Fox (Ex. 1005) at Fig. 4

£ | NN

POR (Paper 16) at 38-41; Sur-Reply (Paper 24) at 14-18; Ex. 2016 (Parnell) at 32-34, 84-88
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwISRICE 21




Ground 2 (Fox in view of JP’279 and Nagai) Fails

* Moving JP’279’s slider 44 (blue) right or left moves JP'279’s adjuster
rod/driver 34 up or down

* Rotating Fox’s cam 56 (light purple) moves Fox’s adjuster rod /driver 34 up
or doWn  yp:579 (Ex. 1007) at Figs. 4&5 Fox (Ex. 1005) at Fig. 4

£ | ‘o .
POR (Paper 16) at 38-41; Sur-Reply (Paper 24) at 14-18; Ex. 2016 (Parnell) at Y32-34, 84-88

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 22



Ground 2 (Fox in view of JP’279 and Nagai) Fails

* JP’279 simply states that one of its two angled
surfaces 44, 45 is finer than the other:

The hydraulic shock absorber damping force adjustment mechanism of Claim 2
uses one adjustment rod to adjust the bypass oil passage opening surface area of a
hollow rod at the needle portion provided at the tip [thereof], and uses the other
adjustment rod to adjust the blow|[out] load of a pressure-side valve disposed in an oill
passage inside a piston at the tip portion [thereof]; the back end of one of the
adjustment rods is made to contact the more gently sloped surface of the two sloped
surfaces of the slider relative to the back end of the other adjustment rod, therefore the
adjustment range at the needle portion can be made smaller than the adjustment range
of the pressure-side valve blow[out] load, and fine adjustment amounts can be achieved
at the needle portion.

* The surface 45 (yellow) allows for smaller
adjustments due to having a lesser slope

* This does not suggest a general level of
“fineness” above any other damper adjuster

49

JP’279 (Ex. 1007) at Fig. 4

RVRRARRER ALY

POR (Paper 16) at 37-41; Ex. 1007 (JP’279) at 6, Fig. 4; Ex. 2016 (Parnell) at {84

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Ground 2 (Fox in view of JP’279 and Nagai) Fails

Petitioner’s motivation to combine is false and unsupported:

No evidence of record shows that JP’279’s
slider 43 provides a finer level of adjustment
than Fox’s cam 56

A tapered surface is not superior to a cam

POR (Paper 16) at 37-41; Sur-Reply (Paper 24) at 14-21; Ex. 2016 (Parnell) at Y32-34, 81-88

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 24



Ground 2 (Fox in view of JP’279 and Nagai) Fails

* Infact, a cam can provide the exact same output as a tapered surface:

Cam Shape

L

Cam Output at Adjuster Rod Inclined Plane Qutput

* Petitioner and Dr. Slocum fail to give any details or evidence on the size

and shaping of |

P’279’s slider 43 and Fox’s cam 56

« Without these ¢

letails, it is unknown which is “finer”
POR (Paper 16) at 39-41; Sur-Reply (Paper 24) at 14-21, Ex. 2016 (Parnell) at JY84-88
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Ground 2 (Fox in view of JP’279 and Nagai) Fails

« What was unknown at the time of the invention of the ‘207 Patent?

Use of an inclined plane on a camshaft? UNKNOWN
Use of an inclined plane on only a portion of a camshaft? UNKNOWN
g;g?g%ing an inclined plane and camshaft at perpendicular UNKNOWN
Using two different damper adjusters together? UNKNOWN
Moving a camshaft axially in a damper adjuster? UNKNOWN
A damper adjuster with two degrees of freedom? UNKNOWN

* Petitioner’s proposed combination can only fill in the gaps with improper hindsight
POR (Paper 16) at 41-46; Ex. 2016 (Parnell) at §{89-99

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Ground 3 (Yiin view of JP’279 and Nagai) Fails

Ground 3:Yi (Ex. 1006) in view of JP'279 (Ex. 1007)
and Nagai (Ex. 1008) Does Not Render
the Challenged Claims of the ‘207 Patent Obvious

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 27



Ground 3 (Yiin view of JP’279 and Nagai) Fails

Yi (Ex. 1006) at Fig. 12

102

* Petitioner’s proposed combination of 2
Yi with JP’279 and Nagai similarly
fails to disclose the claimed adjuster
assembly

e0g

* No valid motivation to combine Yi
with JP’279, only improper hindsight

POR (Paper 16) at 46-55; Sur-Reply (Paper 24) at 21-26; Ex. 2016 (Parnell) at §100-117

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 28




Ground 3 (Yiin view of JP’279 and Nagai) Fails

Same Issues as Ground 2:

* Petitioner’s proposed combination of Yi
with JP’279 and Nagai fails to disclose any
adjuster assembly

* Both Yiand JP'279 discloses damping
adjusters that have one degree of
freedom

* Forming a tapered surface over Yi's cam
surface would result in a device with no
positions of the lever that would be
unaffected by the adjuster assembly

Yi (Ex. 1006) at Fig. 12

102

e0g

POR (Paper 16) at 46-48; Sur-Reply (Paper 24) at 21-22; Ex. 2016 (Parnell) at J100-106
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Ground 3 (Yiin view of JP’279 and Nagai) Fails

* Petitioner’s proposed combination of Yi with
JP'279 and Nagai would be inoperable because
Yi's camshaft 2 (yellow) cannot be moved
axially (left or right) in the figure on right as
Petitioner posits, given the fixed location of Yi’s
driving unit 32 and associated geared coupler
31

Yi (Ex. 1006) at Fig. 12

Similarly, it is not clear Detent System
how Yi's detent system
would operate if Yi's
camshaft 2 (yellow) is
axially displaced

Yi (Ex. 1006) at Fig. 6, Reply at p. 22

I Adapted angled slider

POR (Paper 16) at 46-48; Ex. 1006 (Yi) at FIGs. 6, 12; Reply (Paper 18) at 22; Ex. 2016 (Parnell) at §9100-106

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Ground 3 (Yiin view of JP’279 and Nagai) Fails

* Dr. Slocum imagines “solid models” to show Slocum Declaration (Ex. 1003) at p. 67

* This tapering would result in adjustment of all

t!

he purported combination of Yi and |

119. It would have been obvious to a POSITA to combine Yi’s “valve actuating
assembly” and elements of JP’279’s “adjuster assembly,” which comprises a slider
43 with a tapered surface 44, to allow the damping characteristics corresponding to

9 13

at least one of the compression damping setting of Yi’s “valve actuating assembly”

to be finely adjusted independently of the damping characteristics corresponding to
another position of the “valve actuating assembly.” This is because a POSITA in
November 2004 would have recognized that modification of Yi in view of JP’279
would provide an additional range of damping adjustments, specifically the “fine
adjustment” offered by JP’279’s slider mechanism. Ex. 1007, 6. The solid model
images I created above of tapered cylindrical surface cams illustrate how a POSITA

would implement this combination to achieve finely tunable cam action.

JP'279:

positions whenever the purported “adjuster

assembly” is used

POR (Paper 16) at 46-48; Ex. 1003 (Slocum) at pp. 66-67, 88, 196, 119; Ex. 2016 (Parnell) at 102
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Ground 3 (Yiin view of JP’279 and Nagai) Fails

» Petitioner falsely claims that “an
‘adjuster assembly’ as taught by JP'279
would allow fine-tuning of the damping
characteristics beyond that possible in
Yi's shock absorber”

* Like Ground 2, JP'279 provides the same
level of “fineness” as Yi, depending on
the size and shaping of JP’279’s slider
43 and Yi's camshaft 2

Fox (Ex. 1005) at Fig. 4
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POR (Paper 16) at 46-48; Ex. 2016 (Parnell) at §100-106
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Ground 3 (Yiin view of JP’279 and Nagai) Fails

Petitioner’s motivation to combine is false and unsupported:

No evidence of record shows that JP’279’s
slider 43 provides a finer level of adjustment
than Fox’s cam 56

A tapered surface is not superior to a cam

POR (Paper 16) at 37-41, 46-48; Ex. 1007 (JP’279) at 6, Fig. 4; Ex. 2016 (Parnell) at {84, 100-106

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 33



Ground 3 (Yiin view of JP’279 and Nagai) Fails

* Again, what was unknown at the time of the invention of the ‘207 Patent?

Use of an inclined plane on a camshaft? UNKNOWN
Use of an inclined plane on only a portion of a camshaft? UNKNOWN
g;g?g%ing an inclined plane and camshaft at perpendicular UNKNOWN
Using two different damper adjusters together? UNKNOWN
Moving a camshaft axially in a damper adjuster? UNKNOWN
A damper adjuster with two degrees of freedom? UNKNOWN

* Petitioner’s proposed combination can only fill in the gaps with improper hindsight
POR (Paper 16) at 51-55; Ex. 2016 (Parnell) at §108-117

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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What Has Patent Owner Shown?

The recited adjuster assembly requires additional structure
beyond that provided by the valve actuating assembly

Fox does not disclose an adjuster assembly

A slider or tapered surface is not superior to a cam or camshaft

A slider or tapered surface does not provide a finer level of
adjustment when compared to a cam or camshaft

No motivation to combine Fox or Yi with JP’279 and Nagai

No evidence of any damping adjuster with two-degree of freedom

Only improper hindsight proffered for Petitioner’s combinations

S L L RN

POR (Paper 16) at 3-16, 18-23, 32-55; Sur-Reply (Paper 24) at 3-10, 14-26; Ex. 1003 (Slocum) at pp. 64-70, 88, 1193-98, 119; Ex. 2016 (Parnell) at §{30-
35,40-47,52-58,75-117
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Conclusion

SRAM respectfully requests that the Board issue
a final written decision confirming the patentability of
the Challenged Claims of the ‘207 Patent

POR (Paper 16) at 55; Sur-Reply (Paper 24) at 26
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Figures of the ‘207 Patent
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‘207 Patent - Figure 1

10

‘207 Patent (Ex. 1001), FIG. 1
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‘207 Patent - Figures 2 and 3

i 1/

‘207 Patent (Ex. 1001), FIGs. 2, 3
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‘207 Patent - Figure 4a

‘207 Patent (Ex. 1001), FIG. 4a
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‘207 Patent - Figure 4b

60

b g

78
/ﬁf‘ v 8 2

‘207 Patent (Ex. 1001), FIG. 4b

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 41



5b, and 5c

)

S
LN
7]
(b
N
o)
=19
"
o5

207 Patent

(

'207 Patent (Ex. 1001), FIG. 5a, 5b, 5¢

42

LEWISRICE

£3]
O
z
53]
a
=
£a]
=
o
z
I
=
=
=
>
£2]
=
=
s
=
[%2)
Z
S
=
€3]
@




‘207 Patent - Figures 6a, 6b and 6c¢

‘207 Patent (Ex. 1001), FIGs. 643, 6b, 6¢
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‘207 Patent - Figure 7a

‘207 Patent (Ex. 1001), FIG. 7a
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‘207 Patent - Figures 7b and 7c

‘207 Patent (Ex. 1001), FIGs. 7b, 7c
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‘207 Patent - Figure 8a
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‘207 Patent (Ex. 1001), FIG. 8a
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‘207 Patent - Figures 8b and 8¢
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‘207 Patent (Ex. 1001), FIGs. 8b, 8c
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‘207 Patent - Figures 9a and 9b

‘207 Patent (Ex. 1001), FIGs. 9a, 9b
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‘207 Patent - Figures 9c and 10a
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‘207 Patent (Ex. 1001), FIGs. 9c, 10a
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‘207 Patent - Figures 10b and 10c

‘207 Patent (Ex. 1001), FIGs. 10b, 10c
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‘207 Patent - Figure 11a
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‘207 Patent (Ex. 1001), FIG. 11a
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‘207 Patent - Figures 11b and 11c
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‘207 Patent (Ex. 1001), FIGs. 11b, 11c

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEwiSRICE 52



‘207 Patent - Figures 11d and 11e
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‘207 Patent (Ex. 1001), FIGs. 11d, 11e
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‘207 Patent - Figures 11fand 11g
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‘207 Patent (Ex. 1001), FIGs. 11f, 11g
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‘207 Patent - Figure 12

‘207 Patent (Ex. 1001), FIG. 12
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Claims of the ‘207 Patent
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Independent Claim 1 - Challenged

1. An actuator apparatus for controlling a valve mecha-
nism of a suspension system, the actuator apparatus com-
prising:

a valve actuating assembly operatively connected to the
valve mechanism, the valve actuating assembly includ-
ing a camshalft rotatable between at least two positions
to adjust the valve mechanism between various sus-
pension settings; and

an adjuster assembly operatively connected to the valve
actuating assembly for adjusting the damping charac-
teristics corresponding to at least one of the positions of
the valve actuating assembly independently of the
damping characteristics corresponding to another posi-
tion of the valve actuating assembly.

‘207 Patent (Ex. 1001), 8:45-58
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Dependent Claim 2 - Challenged

2. 'The actuator apparatus of claim 1 wherein the valve
actuating assembly comprises:
a driver movable to adjust the valve mechanism between
various suspension settings; and
a selector operatively connected to the driver and rotat-
able between the positions.

‘207 Patent (Ex. 1001), 8:59-64
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Dependent Claim 3 - Challenged

3. The actuator apparatus of claim 2 wherein the selector
comprises:
a lever operable between the positions; and
the camshaft operatively connected to the lever, and at
least two cam surfaces corresponding to the positions
of the lever, the cam surfaces configured to be engage-
able with the driver.

‘207 Patent (Ex. 1001), 8:65-9:4
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Dependent Claim 4 - Unchallenged

4. The actuator apparatus of claim 3 wherein at least one
of the cam surfaces 1s disposed substantially parallel to the
camshatt axis and at least another of the cam surfaces 1s
disposed at an angle relative to the camshatt axis.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

‘207 Patent (Ex. 1001), 9:5-8
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Dependent Claim 5 - Unchallenged

5. The actuator apparatus of claim 4 wherein the adjuster
assembly comprises a knob operatively connected to the
camshaft to axially displace the camshaft to vary the engage-
ment point of the driver along the angled cam surface.

‘207 Patent (Ex. 1001),9:9-12
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Dependent Claim 6 - Unchallenged

6. The actuator apparatus of claim 4 wherein the adjuster
assembly 1s formed integrally with the selector of the valve
actuating assembly, the camshaft threadably coupled to a
housing of the suspension system to axially displace the
camshaft along the housing to vary the engagement point of
the driver along the angled cam surface.

‘207 Patent (Ex. 1001), 9:13-18
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Dependent Claim 7 - Challenged

7. The actuator apparatus of claim 2 wherein the selector
comprises:

a lever operable between the positions;

the camshaft having at least two cam surfaces correspond-
ing to the positions of the lever, the camshaft opera-
tively connected to the lever; and

a stop element rotatable with the selector and configured
to abut against the adjuster assembly to prevent over-
rotation of the lever.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

‘207 Patent (Ex. 1001), 9:19-27
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Dependent Claim 8 - Challenged

8. The actuator apparatus of claim 7 wherein the cam
surfaces are disposed substantially parallel to the camshaft
axis.

‘207 Patent (Ex. 1001), 10:1-3
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Dependent Claim 9 - Unchallenged

9. The actuator apparatus of claim 8 wherein the adjuster
assembly comprises a limit screw threadably coupled to a
housing of the suspension system and configured to be
engageable with the stop element to prevent over-rotation of

the lever.

‘207 Patent (Ex. 1001), 10:4-8
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Dependent Claim 10 - Challenged

10. The actuator apparatus of claim 2 wherein the selector
comprises:

a lever operable between the positions;

the camshaft having a plurality of cam surfaces, at least
one of said cam surfaces configured to be engageable
with the driver, the cam surfaces corresponding to the
positions of the lever, the cam surfaces disposed sub-
stantially parallel to the axis of the camshaft, the
camshaft operatively connected to the lever.

‘207 Patent (Ex. 1001), 10:10-18
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Dependent Claim 11 - Challenged

11. The actuator apparatus of claim 10 wherein the
adjuster assembly is operatively connected to the driver to
position the driver relative to camshaft of the selector.

‘207 Patent (Ex. 1001), 10:19-21

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE LEWISRICE 67



Dependent Claim 12 - Challenged

12. The actuator apparatus of claim 1 wherein the posi-
tions of the valve actuating assembly are rider-selectable
positions.

‘207 Patent (Ex. 1001), 10:22-24
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