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L. INTRODUCTION

Pursuant to 37 C.F.R. § 42.121 and the Board’s Institution Decision (Paper
9), Sandvik Intellectual Property AB (“Sandvik™ or “Patent Owner”) submits this
Motion to Amend (“Motion” or “MTA”) contingent upon a finding of
unpatentability with respect to the challenged claims of U.S. Patent No. 11,014,090
(the “’090 Patent”). This Motion and the supporting Third Declaration of Dr. Harri
Kytomaa (Ex. 2010) demonstrate that substitute claims 15-28 are patentable over
the ground in this proceeding, even though Patent Owner does not bear a burden of
persuasion to demonstrate the patentability of the substitute claims. Aqua Prod.,
Inc. v. Matal, 872 F.3d 1290, 1327 (Fed. Cir. 2017). Patent Owner also requests
that the Board provide preliminary guidance.

II. THE SUBSTITUTE CLAIMS MEET THE REQUIREMENTS OF 37
C.F.R. § 42.121

A. Reasonable Number Of Substitute Claims

As shown in Appendix A, Sandvik proposes, at most, only one substitute
claim for each challenged claim. This Motion is thus consistent with the general
presumption that “only one substitute claim would be needed to replace each
challenged claim.” 37 C.F.R. § 42.121(a)(3).

B.  The Substitute Claims Are Responsive To The Instituted Ground

Substitute claims 15-26 are responsive to the sole instituted ground. 37

C.F.R. § 42.121(a)(2)(1). Sandvik proposes three substitute independent claims—
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claims 15, 21, and 26—with recitations that overcome that ground as described
infra. Substitute dependent claims 16-20 and 22-25 are also responsive to the
instituted ground based on at least their dependence from the substitute
independent claims.

C.  The Substitute Claims Do Not Enlarge The Scope Of The Original
Claims

Substitute independent claims 15, 21, and 26 add limitations to original
independent claims 1, 9, and 14 and thus do not enlarge the scope of the original
claims. 37 C.F.R. § 42.121(a)(2)(i1). First, substitute claim 15 adds limitations
reciting a plurality of grooves indented at the external surface of the shaft body, a
fluid supply conduit extending only to a first, uppermost, groove of the plurality of
grooves, and that the first groove is coupled in fluid communication with a second
groove positioned lower on the shaft body. Second, substitute claim 21 adds
limitations reciting an end retainer releasably mounted at the second end of the
shaft body having a recess allowing for axial movement of the sleeve into the
recess, wherein the recess defines a gap between the end retainer and the top of the
sleeve when the end retainer is positioned in contact with the second end of the
shaft. Third, substitute claim 26 adds a limitation reciting that a shaft sleeve is
configured such that when positioned on the shaft body, the shaft sleeve is
independent of a crushing head and a crushing shell. As discussed infra, these

amendments are supported by the original disclosures.
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D.  The Substitute Claims Are Supported By The Original
Disclosures And Do Not Introduce New Matter

The *090 Patent issued from U.S. App. No. 15/035,774 (the “’774
application”; Ex. 2009). The *774 application is a national stage entry of
PCT/EP2014/060594 (Ex. 2014), filed on May 23, 2014, and claims priority to EP
Application No. 13192402.9 (Ex. 2008), filed on November 12, 2013. As set forth
below, Sandvik submits that the originally filed disclosures (Exs. 2008 and 2009)
support each substitute claim and make clear that no new matter has been
introduced. 37 C.F.R. §§ 42.121(a)(2)(i1) and (b)(1); Ex. 2010, 9 31. The left
column of the chart below shows the substitute independent claims in comparison
to the challenged independent claims, with added limitations underlined and any
deleted limitations with strikethroughs. The right column shows exemplary support
in the original disclosure—first with respect to the limitations of the challenged

independent claims and then for the newly added limitations.

Substitute Independent Claims Support in EP Application No.
13192402.9 (Ex. 2008) and the >774
Application (Ex. 2009)

15. [15pre] A gyratory crusher main | 7090 Patent claim 1

shaft of a crusher comprising: Exs. 2008 & 2009: 3:20-29; FIGS. 1-
[15a] a shaft body having a radially | 3.

outward facing external surface, and a

first end and a second end; [15d]: “atleast-enegreove a plurality
[15b] an axial region of the shaft of grooves indented at the external

body extending from the second end surface and positioned at the tapered

and being tapered relative to a axial region, the atleast-onegroove

longitudinal axis of the shaft body such | plurality of grooves being arranged to
that a cross sectional area of the shaft | receive a pressurized fluid to facilitate
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body at the tapered axial region
decreases in a direction from the first
end to the second end;

[15¢] a shaft sleeve mounted on the
tapered axial region; [[and]]

[15d] atleast-one-groove a plurality

mounting and dismounting of the shaft
sleeve at the shaft body”
Exs. 2008 & 2009: 5:1; FIGS. 3-4.

[15¢]: “wherein the plurality of
orooves comprise a first groove and a

of grooves indented at the external
surface and positioned at the tapered
axial region, the atleastonegroove
plurality of grooves being arranged to
receive a pressurized fluid to facilitate
mounting and dismounting of the shaft
sleeve at the shaft body,

[15e] wherein the plurality of
grooves comprise a first groove and a

second groove, wherein the first groove
1s positioned closer to the second end
relative to the second groove”

Exs. 2008 & 2009: 5:7-16; 10:3-9;
FIGS. 1-3

[15f]: “a fluid inlet conduit extending
axially from the second end and
provided in fluid communication with

second groove, wherein the first groove

the first groove, wherein the fluid inlet

is positioned closer to the second end

conduit extends internally within the

relative to the second groove; and
[15f] a fluid inlet conduit extending
axially from the second end and
provided in fluid communication with
the first groove, wherein the fluid inlet
conduit extends internally within the

shaft body only to the first groove”
Exs. 2008 & 2009: 4:9-23: 10:1-5
FIGS. 1-3.

[15g]: “wherein the first groove and
the second groove are coupled in fluid

shaft body only to the first groove,

[15¢g] wherein the first groove and
the second groove are coupled in fluid
communication.

communication”
Exs. 2008 & 2009: 5:4-8; FIGS. 2-3;
claim 7.

21. [21pre] A gyratory crusher
main shaft assembly for a crusher
comprising:

[21a] a shaft body having a radially
outward facing external surface, and a
first end and a second end, an axial
region of the shaft body extending
from the second end and being tapered
relative to a longitudinal axis of the
shaft body such that a cross sectional

090 Patent claim 9
Exs. 2008 & 2009: 3:20-29; 5:18-22;
FIGS. 1-3.

[21e]: “an end retainer releasably
mounted at the second end of the shaft
body and having a perimeter region
extending radially outward beyond the
external surface at the tapered region,
the perimeter region positioned to
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area of the shaft body at the tapered
axial region decreases in a direction
from the first end to the second end,

[21b] a shaft sleeve mounted on the
tapered axial region, and

[21c] at least one groove indented at
the external surface and positioned at
the tapered axial region, the at least one
groove being arranged to receive a
pressurized fluid to facilitate mounting
and dismounting of the shaft sleeve at
the shaft body,+and

[21d] wherein the shaft [[a]] sleeve
is fitted over the tapered axial region,
the shaft sleeve having a tapered wall
thickness, such that the wall thickness
at a second end of the shaft sleeve is
greater than the wall thickness at a first
end of the shaft sleeve; and

[21e] an end retainer releasably
mounted at the second end of the shaft

radially overlap the shaft sleeve at the
second end of the shaft sleeve to inhibit
axial separation of the shaft sleeve
from the sleeve body”

Exs. 2008 & 2009: 5:24-28; 6:4-5,
FIG. 2; claim 10.

[21f]: “wherein the end retainer
includes a recess extending
circumferentially at the perimeter
region to allow axial movement of the
sleeve into the recess”

Exs. 2008 & 2009: 6:1-3; FIG. 2;
claim 11.

[21g]: “wherein the recess defines an
annular gap between the end retainer
and the second end of the shaft sleeve
when an underside surface of the end
retainer is positioned in contact with
the second end of the shaft”

body and having a perimeter region
extending radially outward beyond the
external surface at the tapered axial
region, the perimeter region positioned
to radially overlap the shaft sleeve at
the second end of the shaft sleeve to
inhibit axial separation of the shaft
sleeve from the sleeve body,

[21f] wherein the end retainer
includes a recess extending
circumferentially at the perimeter
region to allow axial movement of the
shaft sleeve into the recess,

[21g] wherein the recess defines an
annular gap between the end retainer
and the second end of the shaft sleeve
when an underside surface of the end

Exs. 2008 & 2009: 9:18-24; FIG. 2.
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retainer is positioned in contact with
the second end of the shaft.

26. [26pre] A gyratory crusher
comprising:

[26a] a main shaft including a shaft
body having a radially outward facing
external surface, a first end for
positioning at a lower region of the
crusher and a second end for
positioning at an upper region of the
crusher relative to the first end;

[26b] an axial region of the shaft
body extending from the second end
and being tapered relative to a
longitudinal axis of the shaft body such
that a cross sectional area of the shaft
body at the tapered axial region
decreases in a direction from the first
end to the second end, the tapered axial
region being configured to mount a
shaft sleeve;

[26¢] a sleeve fitted over tapered
axial region, the sleeve having a
tapered wall thickness such that a wall
thickness at a second upper end of the
sleeve is greater than a wall thickness
at a first lower end of the sleeve; and

[26d] at least one groove indented at
the external surface and positioned at
the tapered axial region, the at least one
groove being arranged to receive a
pressurized fluid to facilitate mounting
and dismounting of the sleeve at the
shaft body,

[26f] wherein the shaft sleeve is
configured such that when positioned
on the shaft body, the shaft sleeve is
independent of a crushing head and a
crushing shell.

’090 Patent claim 14

Exs. 2008 & 2009: 3:20-29; 5:19-20;
6:18-19; FIGS. 1-3.

[26f]: “wherein the shaft sleeve is
configured such that when positioned

on the shaft body, the shaft sleeve is

independent of a crushing head and a

crushing shell”

Exs. 2008 & 2009: 7:11-12; FIGS. 1-
2.
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The chart below shows the exemplary support for the substitute dependent claims.

Substitute Dependent Claims

Support in EP Application No.
13192402.9 (Ex. 2008) and the *774
Application (Ex. 2009)

Claim 16

“wherein the first groove is positioned
on a first side of a cross—sectional area
center of the shaft sleeve relatively
closer to the second end and the second
groove is positioned on a second side
of a cross—sectional area center of the
shaft sleeve relatively further from the
second end”

Exs. 2008 & 2009: 5:4-16; 10:5-9;
FIGS. 3-4.

Claim 17

“wherein the first groove and the
second groove are positioned at an
equal distance from the cross—sectional
area center of the shaft sleeve such that
when the pressurized fluid is supplied
to the first groove and the second
groove, an expansion force is
distributed substantially uniformly
along the axial length of the sleeve”
Exs. 2008 & 2009: 5:4—-16; 10:3—-13;
FIGS. 3-4.

Claim 18
(corresponding to claim 4)

Exs. 2008 & 2009: 4:25.

Claim 19
(corresponding to claim 5)

Exs. 2008 & 2009: 4:25-27.

Claim 20
(corresponding to claim 8)

Exs. 2008 & 2009: 4:15-18.
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Claim 22 “wherein the end retainer comprises a
first plurality of bores distributed
circumferentially around the end
retainer and configured to align with a
plurality of sleeve bores in the second
end of the shaft sleeve such that the
retainer can be attached to the shaft
sleeve”

Exs. 2008 & 2009: 9:11-15, FIG. 2.

Claim 23 “wherein the end retainer comprises a
surface opposite the underside surface
of the end retainer configured to mate
against the second end of the shaft
sleeve when the retainer is inverted”
Exs. 2008 & 2009: 9:29-30; FIG. 2.

“wherein the end retainer is configured
to force the shaft sleeve axially over
the tapered axial region when a
plurality of attachment members
extending through a second plurality of
bores in the end retainer and into a
plurality of corresponding shaft bores
in the second end of the shaft body are

tightened”

Exs. 2008 & 2009: 9:13-18, 26-31.
Claim 24 Exs. 2008 & 2009: 4:9-11.
(corresponding to claim 12)
Claim 25 Exs. 2008 & 2009: 6:14—-16

(corresponding to claim 13)

III. THE SUBSTITUTE CLAIMS ARE PATENTABLE OVER THE
PRIOR ART OF THE INSTITUTED GROUND

The substitute independent claims 15, 21, and 26, and the claims that depend

therefrom, are patentable over the instituted ground.
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A. Claim Construction

The Board construes claims under Phillips v. AWH Corp., 415 F.3d 1303
(Fed. Cir. 2005) (en banc), with claim terms given their plain and ordinary
meaning unless otherwise noted. For the purposes of this Motion, Patent Owner
does not believe any terms require formal construction other than “end” and

“indented at the external surface.”

1. “end”

The term “end” 1s used in each substitute independent claim, whether with
respect to a shaft body or a sleeve. Patent Owner submits that the proper
construction of “end” is an extremity of the shaft body or sleeve under its plain and
ordinary meaning. Patent Owner’s proposed construction is consistent with the
intrinsic record, a common dictionary definition and Mr. Smith’s own testimony.

With respect to the intrinsic record, claims 15, 21, and 26 recite a shaft body
having a “second end” and “an axial region of the shaft body extending from the
second end.” The most natural reading of this claim language is that the axial
region extends from a starting point or originating point, i.e., the outermost
extremity of the shaft body. Limitation [ 15f] also support this reading. It requires
that the main shaft include ““a fluid inlet conduit extending axially from the second
end.” Claim 15 thus requires that both the tapered axial region and the fluid inlet

conduit extend from the same second end. Given that a fluid inlef conduit requires
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an inlet at some location and is described as extending axially, a POSITA would
understand that the second end where the inlet is located is the extremity of the
shaft and not a location along the length of the shaft. (Ex. 2010, 9 8.)

Moreover, every single figure of the shaft body in the *090 Patent illustrates
the tapered axial region extending from the outermost extremity (end surface 123).
(Ex. 1001, FIGS. 1-4.) In all these figures, the end surface 123 of the shaft is
illustrated as the outermost extremity of the shaft. (Ex. 2010, 49 9-12.) This is also
true for the uppermost end 215 of the sleeve. (Ex. 1001, FIG. 2.) To be sure, the
’090 Patent illustrates the lowermost end 216 of the sleeve at a chamfer region 207.
(FIG. 2; see also Ex. 1001, 5:52-55.) But chamfers and fillets are extremely
common features often positioned at the outermost edges of objects, for instance,
to reduce stress concentrations and ease assembly of components. The disclosure is
thus still consistent with the lowermost 216 being at an extremity of the sleeve.
(Ex. 2010, 9 13.)

Finally, Merriam-Webster’s Collegiate Dictionary (2012) provides that a
definition of end is “the extreme or last part lengthwise: TIP.” (Ex. 2012, 411
(definition 1c).) This definition is consistent with the use of “end” in the claim
language and the specification of the 090 Patent and supports Sandvik’s
construction of “end” as an extremity of the shaft body or sleeve. (Ex. 2010, 9] 14.)

Mr. Smith also testified that upper “end” and “lower end” of Polinski’s shaft are

10
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the shaft’s extremities—again consistent with Patent Owner’s construction. (Ex.
2011, 62:13-19; see also Ex. 2010, 9 15-17.)

2. “indented at the external surface”

The phrase “indented at the external surface” is an element in each substitute
claim. Patent Owner submits that that the phrase “indented at the external surface”
should properly construed as a depression or recess in an external surface—
specifically, the external facing surface of the shaft body. (Ex. 2010, 9 18-24.)

With respect to the intrinsic evidence, the Detailed Description of the 090
Patent refers to at least one groove 121 as “indented within the external facing
surface of shaft 107 at region 113.” (Ex. 1001, 5:22-25.) FIGS. 1-4 of the 090
Patent further illustrate one or more grooves indented into the surface of the shaft
body at the tapered conical region 113. And, during prosecution, Patent Owner
thus argued that the groove 121 is indented specifically at the external surface 200
of the main shaft as opposed to being recessed into the sleeve 124. (Ex. 1001-1,
Amendment dated January 25, 2019, 6.)

Finally, the Oxford English Dictionary provides that a definition of indented
is “impressed, struck, or dented in, so as to make a depression or hollow in a
surface.” (Ex. 2013, 846 (definition of “indented”).) This definition thus supports
Patent Owner’s construction of “indented at the external surface” as a depression

or recess in the external surface of the shaft body. (Ex. 2010, 9 24.)

11
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B. Level Of A Person Of Ordinary Skill In The Art

Petitioner contends that “a person having ordinary skill in the art [POSITA]
would be a person who has a bachelor’s degree in mechanical engineering or a
related field, and at least 2 years of experience with industrial equipment design
and development.” (Paper 2, 3; see also Ex. 2011, 38:25-39:24 (Mr. Smith
testifying that the two years of experience is not limited to rock crushers and that
“industrial equipment” is a “broad category”).) This POSITA “may also have a
combination of more formal education and less work experience or a combination
of less/different formal education and more work experience.” (Id.; see also Ex.
2011, 49:3-7.) For the purposes of this Motion, Sandvik does not object to the
defined level of skill in the art. (Paper 2, 3.)

Sandvik’s technical expert, Harri Kytomaa, Ph.D., readily meets this
definition. He has a Ph.D. in Mechanical Engineering. (Ex. 2001, 4 5; Ex. 2010, 4
26.) And, unlike Mr. Smith who has no experience designing and developing rock
crushers (Ex. 2011, 39:8-10), Dr. Kytomaa’s research at MIT focused on, among
other things, comminution and methods of efficient particle size reduction through
crushing, and he has designed coal handling equipment including crushers. (Ex.
2001, 99 7, 11; Ex. 2010, 99 26-28.)

The level of skill here supports the patentability of the substitute claims. (Ex.

2010, 99 29-30.) As discussed infra, a POSITA would not have been motivated to

12
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modify Polinski, Piepho, and Harless to meet the claimed inventions of the
substitute claims. Such modifications, aside from being unsupported by the
disclosures of the references, would have been beyond the level of skill here,
especially given that Mr. Smith testified that “rock crushers are fairly complex
machines” and their successful design requires understanding of a number of
fields, such as “tribology, fracture mechanics, and fluid mechanics.” (Ex. 1002, 4
27.)

C.  The Substitute Claims Are Patentable Over Polinski, Piepho, And
Harless

The substitute independent claims 15, 21, and 26, and the claims that depend
therefrom, are patentable over the instituted ground in this trial.

1. Substitute Claim 15

Polinski, Piepho, and Harless, taken both alone and in combination, fail to
disclose or suggest the limitations recited in substitute independent claim 15. First,
Neither Polinski nor Piepho discloses or suggests a plurality of grooves indented at
the external surface and positioned at the tapered axial region, the plurality of
grooves being arranged to receive a pressurized fluid to facilitate mounting and
dismounting of the shaft sleeve at the shaft body, as set forth in [15d]. Harless
discloses, at most, a single groove 12 indented at the external surface of the shaft
body (as properly construed) and arranged to receive a pressurized fluid, as shown

in FIG. 1 of Harless. Harless discloses additional grooves (e.g., groove 15 in FIG.

13
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1 and grooves 42 in FIG. 7); however, the additional grooves are indented into a
gear hub—not into the shaft body. (Ex. 1033, FIGS. 1, 34, 5, 7). Thus, even when
considered in combination, Polinski, Piepho, and Harless do not disclose or
suggest [15d]. (Ex. 2010, 99 32-33.)

Moreover, a POSITA would not have been motivated to incorporate any oil
grooves into the shaft under the purported combination of Polinski and Piepho.
Modifications that undermine the intended purpose of a reference counsel against a
finding of obviousness. See Polaris Indus. v. Arctic Cat, Inc., 882 F.3d 1056, 1061,
1067-69 (Fed. Cir. 2018) (vacating Board decision that failed to consider whether
modifying prior art reference would “run contrary to one of [the reference’s] stated
purposes”). Here Polinski’s stated purpose is mitigating shaft fatigue failure. (Ex.
1017, 1:61-67; Ex. 2001, 4 30; Ex. 2010, 9 34.) Polinski teaches that structural
discontinuities increase the likelihood of fatigue failure and counsels that
discontinuities should be removed from the bearing journal 11 fit with sleeve 12.
(See Ex. 1017, 1:15-20; Ex. 2010, ¥ 34.)

Given this teaching, a POSITA would not have been motivated to add
multiple grooves in the shaft body in order to reach [15d]. Doing so would create
structural discontinuities that would increase the likelihood of fatigue failure in
Polinski. Shigley—a textbook that Mr. Smith describes as “very popular book™ on

machine design (Ex. 2011, 48:3—12)—explains that stress concentrations can arise

14
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from a single groove. (Ex. 2003, 10; Ex. 2001, 99 50-51 (““‘Adding an oil groove to
bearing journal would have a similar effect [of high local stress concentrations] to
the threads described by Polinski.”) With limited experience and facing a “fairly
complex machine” (Ex. 1002, 9 27), a POSITA would not have been motivated to
undermine the intended—and express—purpose of Polinski by adding multiple
grooves that would introduce multiple discontinuities into the bearing journal. (Ex.
2010, 99 35-36.)

Petitioner contends that the groove in Harless would simplify making and
breaking interference fits. (See Paper 2, 21.) In the Decision on Institution, the
Board found that Sandvik had not contested the advantages associated with the
introduction of a single groove in a shaft and that the weighing of advantages and
disadvantages were better suited for trial. (Paper 9, 19.) Whatever advantage that a
groove in a shaft may provide, shaft failure would be an existential threat and
would be a front and center consideration for the POSITA. (Ex. 2010, 9 37.) Mr.
Smith, Petitioner’s expert, agrees. On cross-examination, he admitted that “if you
are experiencing a lot of shaft failures, then it becomes a major concern” and that
“you would want to design it in a way that the shaft fails less often.” (Ex. 2011,
44:5-16.) A POSITA would thus not have been motivated to introduce multiple
grooves that run directly contrary to the primary concern of Polinski, to wit, shaft

failure. (Ex. 2010, 9 38.)

15



IPR2024-01381

Second, neither Polinski nor Piepho discloses or suggests any “fluid inlet
conduit,” as recited in [15¢]-[15g]. Although Harless discloses an internal oil bore
44 extending to two grooves 42 in a gear hub (Ex. 1017, 4:20-22; FIG. 7), it does
not teach a bore that extends “internally within the shaft body on/y to the first
groove,” as required by [15f]. Instead, oil bore 44 extends to both grooves 42 as
shown in FIG. 7. Harless’ separate oil bore 13 in FIG. 1 does not supply the “first
groove” because groove 12 is not positioned closer to the second end than any
other groove as required by [15¢], nor is groove 12 “coupled in fluid
communication” with another groove as required by [15g]. Accordingly, Polinski,
Piepho, and Harless do not disclose or suggest [15¢]-[15g]. (Ex. 2010, 99 39—40.)

Nor would there be any reason to modify Polinski’s shaft to have these
claimed features. First, modifying Polinski in view of Harless to include a plurality
of grooves indented into the surface of the shaft (e.g., a first groove and a second
groove) would not have been obvious at least for the reasons discussed infra with
respect to Polinski’s concerns regarding shaft failure resulting from stress
concentrations due surface discontinuities. Moreover, even if Polinski could be
modified to include multiple circumferential grooves indented into the shaft
surface, it would not have been obvious to modify Polinski to couple those grooves
in fluid communication. To couple the two grooves in fluid communication

without an internal conduit extending axially to the second groove (further from
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the second end) would require an external groove extending axially to the second
groove along the external surface of the shaft. The axial groove would further
increase the bending stress concentration caused by the circumferential grooves at
the point where the axial grooves intersect with the circumferential grooves. (1d.,
40.)

2. Substitute Claim 16

Polinski, Piepho, and Harless, taken both alone and in combination, fail to
disclose or suggest the limitations of substitute dependent claim 16 relating to the
placement of the first and second grooves. Polinski and Piepho do not disclose any
grooves indented at the external surface and positioned at the tapered axial region.
Harless does not disclose multiple grooves indented at the external surface of the
shaft in the tapered axial region, nor does it specify the positioning of its grooves
relative to a cross-sectional area center of any shaft sleeve. As a result, Harless
does not disclose or suggest a first groove situated on one side of that cross-
sectional area center, and a second groove placed on the opposite side, as claim 16
requires. Therefore, Patent Owner respectfully submits that substitute claim 16 is
patentable over Polinski, Piepho, and Harless for at least these additional reasons.

(Id., 41
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3. Substitute Claim 17

Polinski, Piepho, and Harless, taken both alone and in combination, fail to
disclose or suggest the limitations of substitute dependent claim 17. As discussed
supra, Polinski and Piepho fail to disclose any grooves indented at the external
surface and positioned at the tapered axial region. As also discussed supra, Harless
fails to disclose or suggest a plurality of grooves indented at the external surface
positioned at the tapered axial region. Harless necessarily also fails to disclose that
a first groove and a second groove are positioned at an equal distance from the
cross-sectional area center of the shaft sleeve as set forth in substitute claim 17.
(ld.,q42.)

Moreover, Harless does not contemplate a configuration of grooves that
achieves substantially uniform expansion force distributed along the axial length of
the sleeve as also set forth in substitute claim 17. Harless is directed to a gear hub
having grooves for receiving pressurized oil to cause the gear hub to expand in
particular locations while not expanding in other locations. (Ex. 1033, 1:30-34;
2:33-43; 4:22-23; Ex. 2010, 9 43.) Mr. Smith likewise testified that the gear hub
of Harless is configured to expand in particular locations but not in others. (Ex.
2011, 91:21-92:4; Ex. 2010, 9§ 44.) Patent Owner thus respectfully submits that
substitute claim 17 is patentable over Polinski, Piepho, and Harless for at least

these additional reasons.
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4. Substitute Claims 18-20

Substitute dependent claims 1820 correspond to original claims 4, 5, and 8.
These claims are patentable for at least the reasons set forth above for substitute
claim 15. (Ex. 2010, 4 45.)

5. Substitute Claim 21

Polinski, Piepho, and Harless, taken either alone or in combination, fail to
the limitations recited in substitute claim 21 directed to an end retainer. Polinski
teaches that a cylindrical journal 11 lies near the second end of the shaft 7 and that
shaft 7 includes a threaded lug 34 extending from the journal 11 to the shaft’s
uppermost end for receiving sleeve nut 35, which in turn secures annular lip 36 of
bearing sleeve 12. (Ex. 1017, 2:30-47, 3:15-47.) This arrangement places sleeve
nut 35 in contact with annular lip 36 of sleeve 12, securing the sleeve 12 to the

journal 11.

Bz osfj !__m
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Thus, to the extent Polinski is viewed as teaching any end retainer (which Patent

Owner does not concede), Polinski fails to disclose any circumferential recess in
the retainer that accommodates axial movement of a shaft sleeve as set forth in

[21f]. (Ex. 2010, 99 46-47.)
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Similarly, Piepho’s coal pulverizer and coal pulverizer main shaft
illustrations (FIGS. 1, 3) show a nut 36 attached to a threaded region 26 at the top
of the shaft that holds a plate or washer against the yoke bore 18. (Ex. 1018, FIGS.
1, 3.) Like Polinski, Piepho does not disclose any end retainer with a recess
extending circumferentially such that a shaft sleeve can move into that recess as set
forth in [21f]. (/d., 99 48-49.)

Harless, cited by Petitioner for a washer 8 purportedly acting as an end
retainer, likewise fails to disclose the end retainer recess as recited in [21f]. In FIG.
1 and FIG. 7 of Harless, the washer 8 is depicted as flush against and in contact

with the end of the gear hub 40. (Ex. 1033, FIGS. 1, 7.)
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There is no teaching that the washer 8 includes an undercut shoulder or
recess permitting axial movement of the hub (alleged to be the “sleeve” recited in

claim 9). Petitioner’s argument that the unlabeled portion in FIG. 7 is an undercut
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shoulder is based on a modified version of Harless FIG. 7 showing the washer 8
artificially shifted away from the gear hub and shaft. (Paper 2, 39.) However,
Harless never identifies this unlabeled region as an undercut shoulder in washer 8,
nor does it disclose any movement of the washer away from the gear hub when
bolts 9 are backed off. (See Ex. 1033, 3:16-22; Ex. 2010, 4 50-52.)

Mr. Smith likewise testified only to a possible gap, chamfer, or fillet at the
shaft end, not an undercut shoulder on washer 8:

A. So looking at that [FIG. 1], I believe that the side of the washer
8 is going to be flush up against the end of the tapered shaft. The
two lines that you see here, I would expect represent either a chamfer
or a fillet, a small curve at the end of the tapered shaft, not some

space between the two components.

Q. And would there be a chamfer or a fillet associated with the end

of the shaft in Figure 7 of Harless?

A. That’s possible, yes. I don't know for sure, but it’s possible.

Q. So how do you understand the vertically parallel lines that are

shown in Figure 7, between the washer 18 -- sorry. Strike that -- the
washer 8 and the tapered shaft?
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A. Yeah. So here, there are three vertical lines, and the patent

doesn’t really describe what each of them are. So I’m not sure what

to tell you. (Ex. 2011, 88:3-8; 89:22-90:8.)

Accordingly, as admitted by Petitioner’s own expert, Harless does not disclose an
end retainer having a recess extending circumferentially at the perimeter region to
allow axial movement of the shaft sleeve into the recess as set forth in [21f]. (Ex.
2010, 9 53.)

Moreover, even if Harless did disclose an end retainer with a recess as
recited in [21f] (which Patent Owner denies), Harless does not disclose or suggest
that the recess defines an annular gap between the end retainer and the second end
of the shaft sleeve when an underside surface of the end retainer is positioned in
contact with the second end of the shaft, as recited in [21g]. The perimeter of
Harless’s washer 8 sits flush against the gear hub 40 without leaving any
circumferential recess or gap for movement in each and every embodiment
depicted in Harless—whether the washer 8 is flush with the end of shaft 1 or not.
(Ex. 1033, FIG. 1-8.) Piepho and Polinski do not remedy this deficiency. Patent
Owner thus respectfully submits that substitute claim 21 is patentable over

Polinski, Piepho, and Harless. (Ex. 2010, 9 54.)
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6. Substitute Claim 22

Nothing in Polinski, Piepho, or Harless discloses or suggests an end retainer
that comprises a first plurality of bores distributed circumferentially around the end
retainer and configured to align with a plurality of sleeve bores in the second end
of the shaft sleeve such that the retainer can be attached to the shaft sleeve. Patent
Owner thus respectfully submits that substitute claim 22 is patentable over
Polinski, Piepho, and Harless at least based on this additional reason. (/d., q 55.)

7. Substitute Claim 23

Nothing in Polinski, Piepho, or Harless discloses or suggests an end retainer
that comprises a surface opposite the underside surface of the end retainer
configured to mate against the second end of the shaft sleeve when the retainer is
inverted, wherein the end retainer is configured to force the shaft sleeve axially
over the tapered axial region when a plurality of attachment members extending
through a second plurality of bores in the end retainer and into a plurality of
corresponding shaft bores in the second end of the shaft body are tightened, as
recited in substitute claim 23. Patent Owner thus respectfully submits that
substitute claim 22 is patentable over Polinski, Piepho, and Harless based on at

least this additional reason. (/d., 9 56.)
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8. Substitute Claim 26

Polinski, Piepho, and Harless, taken both alone and in combination, fail to
disclose or suggest the limitations of substitute independent claim 26. Specifically,
the references fail to disclose or suggest a shaft sleeve that is configured such that
when positioned on the shaft body, the shaft sleeve is independent of a crushing
head and a crushing shell as recited in [26f]. (See also Ex. 2011, 34:2-35:8.)
Polinski discloses that a sleeve 12, relied on by Petitioner for the sleeve recited in
challenged claim 14, includes a threaded shoulder 28 near the bottom end of the
sleeve 12 for securing a mantle 10 (corresponding to a crushing shell or crushing
head mounted to the shaft 7 of Polinski) to a tapered mantle support portion 8 of
the shaft 7. Accordingly, the sleeve is configured to secure the mantle 10
(corresponding to a crushing shell or crushing head) to the main shaft 7—
Polinski’s sleeve 12 is not configured such that when positioned on the shaft body,
the shaft sleeve is independent of a crushing head and a crushing shell. (Ex. 2010,

9 58-60.)

z8
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Moreover, it would not have been obvious to modify Polinski in view of
Piepho and Harless to include a sleeve that is configured such that, when
positioned on the shaft body, it is independent of a crushing head and a crushing
shell. If the proposed modification or combination of the prior art would change
the principle of operation of the prior art invention being modified, then the
teachings of the references are not sufficient to render the claims prima
facie obvious. In re Ratti, 270 F.2d 810, 813, 123 USPQ 349, 352 (CCPA 1959).
Polinski states that “the present invention relates to gyratory crushers and, in
particular, to a main shaft and bearing sleeve arrangement supporting the crusher
head or mantle within the crusher.” (Ex. 1017, 1:44-47.) As discussed supra,
Polinski’s sleeve 12 is configured to secure the crushing mantle 10 to the tapered
portion of the main shaft 7. (Ex. 1017, 3:1-9.) Modifying Polinski such that the
sleeve 12 is independent of a crushing head and a crushing shell when positioned
on the shaft body would change the principle of operation of Polinski’s stated
invention, and thus such a modification would not be obvious to a POSITA. (Ex.
2010, 9 61.)

IV. CONCLUSION

Patent Owner respectfully requests that the Board grant this Motion as to the

substitute claims.
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Dated:

June 24, 2025

Respectfully submitted,

By: /Mehran Arjomand/

Mehran Arjomand, Reg. No.: 48,231
marjomand@mofo.com
MORRISON & FOERSTER LLP
707 Wilshire Boulevard, Suite 6000
Los Angeles, CA 90017

Tel: (213) 8925630

Attorney for Patent Owner
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APPENDIX A — LISTING OF SUBSTITUTE CLAIMS

Patent Owner presents the following substitute claims in marked—up form
with underling indicating inserted text and brackets or strikethrough indicating

deleted text from the original patent claims.

15.  (Substitute for claim 1, if found unpatentable) A gyratory crusher
main shaft of a crusher comprising;:

a shaft body having a radially outward facing external surface, and a first
end and a second end;

an axial region of the shaft body extending from the second end and being
tapered relative to a longitudinal axis of the shaft body such that a cross sectional
area of the shaft body at the tapered axial region decreases in a direction from the
first end to the second end;

a shaft sleeve mounted on the tapered axial region; [[and]]

atleastone-groove a plurality of grooves indented at the external surface and

positioned at the tapered axial region, the atleast-enegreeve plurality of grooves

being arranged to receive a pressurized fluid to facilitate mounting and

dismounting of the shaft sleeve at the shaft body, wherein the plurality of grooves

comprise a first groove and a second groove, wherein the first groove is positioned

closer to the second end relative to the second groove:; and
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a fluid inlet conduit extending axially from the second end and provided in

fluid communication with the first groove, wherein the fluid inlet conduit extends

internally within the shaft body only to the first groove, wherein the first groove

and the second groove are coupled in fluid communication.

16.  (Substitute for claim 2, if found unpatentable) The main shaft as

claimed in claim 15, wherein the first groove is positioned on a first side of a cross-

sectional area center of the shaft sleeve relatively closer to the second end and the

second groove is positioned on a second side of a cross-sectional area center of the

shaft sleeve relatively further from the second end-further-comprisingafhaid-inlet

17.  (Substitute for claim 3, if found unpatentable) The main shaft as

claimed in claim [[2]]16, wherein the first groove and the second groove are

positioned at an equal distance from the cross-sectional area center of the shaft

sleeve such that when the pressurized fluid is supplied to the first groove and the

second groove, an expansion force is distributed substantially uniformly along the

axial length of the sleeve-wherein-the-flurdinlet-conduitextendsinternally-within
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18.  (Substitute for claim 4, if found unpatentable) The main shaft as

claimed in claim [[3]]15, wherein the atleast-one-groeve-plurality of grooves

extend[[s]] in a circumferential direction around the tapered axial region shaft

body.
19.  (Substitute for claim 5, if found unpatentable) The main shaft as

claimed in claim [[4]]18, wherein the atleast-one-groeve-plurality of grooves

extend[[s]] substantially or completely circumferentially around the shaft body.

20.  (Substitute for claim 8, if found unpatentable) The main shaft as
claimed in claim [[7]]15, wherein at least a part of the fluid inlet conduit is
indented and extends axially at the external surface as a channel to couple the first
and second grooves in fluid communication.

21.  (Substitute for claim 9, if found unpatentable) A gyratory crusher
main shaft assembly for a crusher comprising:

a shaft body having a radially outward facing external surface, and a first
end and a second end, an axial region of the shaft body extending from the second
end and being tapered relative to a longitudinal axis of the shaft body such that a
cross sectional area of the shaft body at the tapered axial region decreases in a
direction from the first end to the second end,

a shaft sleeve mounted on the tapered axial region, and at least one groove

indented at the external surface and positioned at the tapered axial region, the at
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least one groove being arranged to receive a pressurized fluid to facilitate
mounting and dismounting of the sleeve at the shaft body, +anéd

wherein the [[a]] shaft sleeve is fitted over the tapered axial region, the shaft

sleeve having a tapered wall thickness, such that the wall thickness at a second end
of the shaft sleeve is greater than the wall thickness at a first end of the sleeve; and

an end retainer releasably mounted at the second end of the shaft body and

having a perimeter region extending radially outward beyond the external surface

at the tapered axial region, the perimeter region positioned to radially overlap the

shaft sleeve at the second end of the sleeve to inhibit axial separation of the shaft

sleeve from the shaft body, wherein the end retainer includes a recess extending

circumferentially at the perimeter region to allow axial movement of the shaft

sleeve into the recess, wherein the recess defines an annular gap between the end

retainer and the second end of the shaft sleeve when an underside surface of the

end retainer is positioned in contact with the second end of the shaft body.

22.  (Substitute for claim 10, if found unpatentable) The assembly as

claimed in claim [[9]]21, wherein the end retainer comprises a first plurality of

bores distributed circumferentially around the end retainer and configured to align

with a plurality of sleeve bores in the second end of the shaft sleeve such that the

end retainer can be attached to the shaft sleeve-furthercomprising-an-endretatner
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23.  (Substitute for claim 11, if found unpatentable) The assembly as

claimed in claim [[10]]22, wherein the end retainer comprises a surface opposite

the underside surface of the end retainer configured to mate against the second end

of the shaft sleeve when the end retainer is inverted, and wherein the end retainer is

configured to force the shaft sleeve axially over the tapered axial region when a

plurality of attachment members extending through a second plurality of bores in

the end retainer and into a plurality of corresponding shaft bores in the second end

of the shaft body are tightened wherein-the-endretainer-includes-arecess-extending

24.  (Substitute for claim 12, if found unpatentable) The assembly as

claimed in claim [[9]]21, further comprising a fluid inlet conduit extending axially
from the second end of the shaft body in fluid communication with the at least one
groove to allow a fluid to be supplied to the at least one groove from the second
end of the shaft body.

25.  (Substitute for claim 13, if found unpatentable) The assembly as

claimed in claim [[9]]21, further comprising a fluid inlet conduit extending radially
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through the wall thickness of the sleeve in fluid communication with the at least
one groove to allow a fluid to be supplied to the at least one groove through the
sleeve.

26.  (Substitute for claim 14, if found unpatentable) A gyratory crusher
comprising:

a main shaft including a shaft body having a radially outward facing external
surface, a first end for positioning at a lower region of the crusher and a second end
for positioning at an upper region of the crusher relative to the first end,

an axial region of the shaft body extending from the second end and being
tapered relative to a longitudinal axis of the shaft body such that a cross sectional
area of the shaft body at the tapered axial region decreases in a direction from the
first end to the second end, the tapered axial region being configured to mount a
shaft sleeve;

a sleeve fitted over the tapered axial region, the sleeve having a tapered wall
thickness such that a wall thickness at a second upper end of the sleeve is greater
than a wall thickness at a first lower end of the sleeve; and

at least one groove indented at the external surface and positioned at the
tapered axial region, the at least one groove being arranged to receive a pressurized

fluid to facilitate mounting and dismounting of the sleeve at the shaft body,
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wherein the shaft sleeve is configured such that when positioned on the shaft body,

the shaft sleeve is independent of a crushing head and a crushing shell.
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