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I. INTRODUCTION 

Petitioner Polaris Industries, Inc. filed a Petition (Paper 1, “Pet.”) 

requesting institution of an inter partes review of claims 13–16 and 18 of 

U.S. Patent No. 6,346,056 (Ex. 1001, “the ’056 patent”).  Patent Owner 

Nouis Technologies, Inc. filed a Preliminary Response (Paper 8, 

“Prelim. Resp.”).  We have jurisdiction under 35 U.S.C. § 314.  

We deny institution of inter partes review because Petitioner has not 

demonstrated a reasonable likelihood that any of the challenged claims is 

unpatentable.  See 37 C.F.R. § 42.108(c). 

II. DISCUSSION 

A. The ’056 Patent 

The ’056 patent is directed to flyweights for use in a continuously 

variable transmission (“CVT”).  Ex. 1001, Abstr. 

Independent claims 13 and 15 are reproduced below, with emphasis 

added. 

13. An improved flyweight for use in a CVT,  

the flyweight having  

a pivot with a center,  

an arm extending away from said pivot, 

said arm having a cam surface, and  

a plumb line dropped from said center of 

said pivot of said flyweight when said 

flyweight is statically suspended by 

said pivot where angles measured from 

said plumb line start at zero degrees for 

directions along said plumb line in the 

direction of said arm and increase in the 

direction of said cam surface;  
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said flyweight being rotatably attached to the 

CVT by said pivot such that rotationally 

induced forces cause rotation of said cam 

surface so as to effect changes in the shift 

ratio of the CVT, where the improvement 

comprises:  

a massive shoulder attached to said 

flyweight, where said shoulder has a 

COM that is positioned within a 60 

degree wide sector centered at said pivot's 

center and extending from 60 degrees 

from said plumb line to 120 degrees from 

said plumb line.
1
 

15. An improved flyweight for use in a CVT,  

the flyweight having  

a head symmetrically surrounding a pivot 

with a rotational axis passing through 

center of said pivot,  

an arm extending away from said pivot, 

having a cam surface, and having a 

center-of-mass (COM), and  

a plumb line dropped from said center of 

said pivot of said flyweight when said 

flyweight is statically suspended by 

said pivot where angles measured from 

said plumb line start at zero degrees for 

directions along said plumb line in the 

direction of said arm and increase in the 

direction of said cam surface; and  

four quadrants, in a plane normal to said 

pivot axis, numbered from one to four 

increasing counterclockwise from a line 

segment normal to said plumb line and 

                                           
1
 “COM” is defined in the Specification as meaning “center-of-mass.”  

Ex. 1001, 1:50. 
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that extends from said pivot center on 

the side of said flyweight having said 

cam surface, with counterclockwise 

rotating from’said line segment towards 

said head; and  

said flyweight being rotatably attached to the 

CVT by said pivot such that rotationally 

induced forces cause rotation of said cam 

surface so as to effect changes in the shift 

ratio of the CVT, where the improvement 

comprises:  

one or more mass concentrations, each 

having a COM, supplementing said 

flyweight wherein at least one of said 

supplementing mass concentrations has 

its COM within said fourth quadrant 

positioned such that said COM rotates 

into said first quadrant during 

operational rotation of said flyweight. 

B. Challenges 

Petitioner challenges the claims as follows.   

Reference(s) Basis Claims 

Challenged 

Aaen
2
 § 102 13–16 and 18 

Aaen and Handbook
3
 § 103 13–16 and 18 

Bostelmann
4
 and Hooper

5
 § 103 13–16 and 18 

Hooper § 103 13–16 and 18 

                                           
2
 U.S. Patent No. 3,939,720, issued Feb. 24, 1976 (Ex. 1003). 

3
 Aaen, “Clutch Tuning Handbook,” published 1979 (Ex. 1004). 

4
 U.S. Patent No. 5,326,330, issued July 5, 1994 (Ex. 1005). 

5
 U.S. Patent No. 5,795,255, issued Aug. 18, 1998 (Ex. 1006). 
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Petitioner also relies on expert testimony of James E. Smith, Ph.D. in 

support of its challenges.  Dr. Smith’s testimony is provided as Exhibit 

1012.  

C. Claim Construction 

In an inter partes review, claim terms in an unexpired patent are 

interpreted according to their broadest reasonable construction in light of the 

specification of the patent in which they appear.  37 C.F.R. § 42.100(b); see 

also In re Cuozzo Speed Techs., LLC., No. 2014-01301, slip op. at 16, 19 

(Fed. Cir. Feb. 4, 2015) (“Congress implicitly adopted the broadest 

reasonable interpretation standard in enacting the AIA,” and “the standard 

was properly adopted by PTO regulation.”).  Claim terms are given their 

ordinary and customary meaning, as would be understood by one of ordinary 

skill in the art in the context of the entire disclosure.  In re Translogic Tech., 

Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).   

1. Orientation features 

The claims each recite a plumb line by which the position of other 

claim elements is reckoned.  Petitioner argues, and Patent Owner does not 

dispute, that the plumb line is taken from a “conventional” flyweight, i.e., a 

flyweight lacking the recited “massive shoulder” or “mass concentrations.”  

Pet. 11 (citing Ex. 1001, 1:65–2:19). 

Claims 13 and 18 require that the massive shoulder have a center-of-

mass positioned within a 60-degree-wide sector centered at the pivot and 

extending from 60 degrees from the plumb line to 120 degrees from the 

plumb line.  The Specification explains that angles from the plumb line start 
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at zero for the direction along the plumb line in the direction of the arm.  

Ex. 1001, 2:11–14.   

Claim 15 requires that the mass concentration have a center-of-mass 

that is positioned in a “fourth quadrant” and rotates into a “first quadrant.”   

The quadrants are defined in the Specification as being numbered one 

through four starting from a line normal to the plumb line extending through 

the pivot center on the side of the flyweight having the cam surface.  

Ex. 1001, 2:20–24. 

Petitioner presents on page 10 of the Petition an annotated version of 

Figure 4 of the ’056 patent to illustrate the plumb line, 60-degree sector, and 

quadrants.  Annotated Figure 4 is reproduced below. 

 

Annotated Figure 4 illustrates flyweight 20, massive shoulder 21, shoulder 

center-of-mass 23, pivot 24, symmetrical head 25, arm 26, arm center-of-
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mass 27, cam surface 28, plumb line 54,
6
 and Quadrants 1–4.  The annotated 

figure also includes two lines originating at pivot 24, one at approximately 

60 degrees from plumb line 54 and the other approximately 120 degrees 

from plumb line 54.  Patent Owner does not contest the accuracy of 

Petitioner’s illustration of the 60-degree sector. 

For purposes of this decision, we determine that “plumb line,” “60 

degree wide sector,” “first quadrant,” and “fourth quadrant” have the 

meanings proposed by Petitioner as described with reference to its annotated 

version of Figure 4 of the ’056 patent. 

2. “Attached” 

Petitioner argues that “massive shoulder attached to said flyweight” 

should be construed as “a separate weight placed or added onto the claimed 

flyweight.”  Pet. 24.  Patent Owner argues that the proper construction is “a 

mass different from the head and the arm of a flyweight that supplements the 

flyweight, the mass being integrally formed, welded, bolted, clamped, 

screwed, pinned, stapled, glued, attached using a tongue-and-groove method, 

or otherwise augmenting the flyweight.”  Prelim. Resp. 18–19. 

The principal difference between these constructions is whether the 

term requires that the added weight be a separate part that is secured to the 

flyweight or allows it to be integrally formed with the rest of the flyweight.  

Petitioner points out that in the specification a distinction is drawn between 

                                           
6
 Reference number 54 is not described in the Specification as identifying 

the plumb line, but on this record we are persuaded by the description 

context that that is what it identifies. 
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“attached” and “integral.”  Pet. 23.  Petitioner cites this passage of the 

specification (emphases added in this and subsequent quoted passages): 

1. “ ‘Adding,’ or ‘supplementing’ includes 

attaching and/or integrally forming the 

supplemental mass or masses.” (Ex. 1001, 

6:34–35) 

Other passages also illustrate the distinction: 

2. “The shoulder of the preferred embodiment is 

preferably placed, integrally formed, or 

attached to a conventional flyweight…” (id. at 

2:14–16) 

3. “The preferred embodiment of the present 

invention improves conventional flyweights 

(see examples on FIGS. 1A, 1B, and 1C) by 

integrally forming thereto a massive shoulder 

(see FIG. 2A) just beyond the head of a 

conventional flyweight.” (id. at 6:14–18) 

4. “FIG. 2A is a side view of the preferred 

embodiment of the present invention with a 

shoulder integrally formed in the first 

quadrant.” (id. at 7:61–63) 

5. “Shoulder 21 is preferably placed, integrally 

formed, or attached to a conventional 

flyweight…” (id. at 9:55–57) 

6. “The supplement of the preferred embodiment 

is the attachment of a massive shoulder 21, 

having shoulder COM 23, to head 25 such that 

shoulder COM 23 is approximately normal to 

the reference line. The supplement, shoulder 

21, effects the improvement of the present 

invention. The preferred embodiment integrally 

forms shoulder 21 with head 25. The present 

invention includes other methods of effecting 

shoulder 21 such as welding, bolting, clamping, 
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screwing pinning stapling, gluing, or using a 

tongue-and-groove method.” (id. at 9:36–45) 

Patent Owner cites this last passage as evidence that “attaching” 

includes “integrally forming,” because the preferred embodiment is 

described using both terms.  Prelim. Resp. 17.   

Upon consideration of the parties’ arguments and the use of the terms 

“attached” and “integrally formed” in the Specification as a whole, we 

determine that “attached” requires a separate weight that is secured to the 

flyweight.  Patent Owner argues, in essence, that “integrally formed” is a 

type of “attached.”  We disagree.  The two terms are used in the 

Specification in a manner that indicates that they are independent terms.  For 

example, the shoulder can be attached, integrally formed, or both.  Ex. 1001, 

2:14–16.  As used in the Specification, a shoulder that is “attached” to a 

flyweight is not necessarily “integrally formed” with it, because the parts 

may be attached in other ways, such as by bolting or gluing.  A shoulder that 

is “integrally formed” with a flyweight has not necessarily been “attached” 

to it, because the flyweight and shoulder may have been formed as a single 

piece from the outset.  See Advanced Cardiovascular Sys., Inc. v. Scimed 

Life Sys., Inc., 887 F.2d 1070, 1072 (Fed. Cir. 1989) (“formed integral” 

broad enough to encompass one-piece construction as well as other 

meanings). 

“Attachment” between two parts implies some degree of securement, 

not merely that the two parts are “placed” on one another.  Petitioner’s 

proposed construction is unreasonably broad in that respect. 

We determine, for purposes of this decision, that the phrase “massive 

shoulder attached to said flyweight” in claim 13 is construed properly, in 
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light of the Specification, as meaning “a separate weight secured to said 

flyweight.”   The phrase “attaching a massive shoulder to at least one of said 

flyweights” in claim 18 is construed similarly to mean “securing a separate 

weight to at least one of said flyweights.” 

We determine that no other claim terms require express construction 

for purposes of this decision. 

D. Anticipation of Claims 13–16 and 18 by Aaen 

“A claim is anticipated only if each and every element as set forth in 

the claim is found, either expressly or inherently described, in a single prior 

art reference.”  Verdegaal Bros. v. Union Oil Co., 814 F.2d 628, 631 (Fed. 

Cir. 1987).  “The identical invention must be shown in as complete detail as 

is contained in the . . . claim.”  Richardson v. Suzuki Motor Co., 868 F.2d 

1226, 1236 (Fed. Cir. 1989).  The elements must be arranged as required by 

the claim, but this is not an ipsissimis verbis test, i.e., identity of terminology 

is not required.  In re Bond, 910 F.2d 831, 832 (Fed. Cir. 1990). 

Petitioner argues that Aaen provides a generic disclosure of adding 

weight anywhere on a flyweight and discloses one-piece flyweights having 

extra mass in the claimed sector or quadrant.  Pet. 32; id. at 28–29 (citing 

Ex. 1003, 6:16–26; 7:48–49; 8:11–14; 8:18–22; 8:39–44; Figs. 4, 5, 9).  

Petitioner’s expert, Dr. Smith, explains that the effect of added mass 

anywhere on the flyweight is to increase the moment of inertia, and the mass 

can be added at any of a number of locations.  Ex. 1012 ¶¶ 15, 23.  Petitioner 

argues that it would not have been a considerable difference to fashion 

Aaen’s one-piece shouldered flyweights instead with an attached weight.  

Pet. 34–35 (citing ClearValue, Inc. v. Pearl River Polymers, Inc., 668 F.3d 
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1340, 1344–46 (Fed. Cir. 2012)).  Petitioner also argues that Aaen’s “assist 

flyweight” provides the separate weight for attachment to the flyweight.  

Pet. 37. 

This is argument is not convincing.  With regard to claims 13, 14, and 

18, Petitioner does not persuade us that the differences between the claimed 

flyweight with attached weight and the prior-art one-piece flyweight are 

insubstantial enough to amount to anticipation.  They are two fundamentally 

different structures.  Clear Value is inapposite, because it concerned 

anticipation of a claimed sub-range by a prior-art broader range, not 

anticipation of a claimed structure by a differently-arranged prior-art 

structure.  See Clear Value, 668 F.3d at 1345.  To the extent Petitioner is 

relying on Aaen’s disclosure of an assist flyweight as being the attached 

shoulder, Petitioner does not address whether the center-of-mass of the assist 

weight is in the claimed sector.  See Prelim. Resp. 31–32. 

The argument also is not convincing with respect to claims 15 and 16, 

because Petitioner does not address how Aaen discloses the limitation that 

“such that said COM [of at least one of said supplementing mass 

concentrations] rotates into said first quadrant during operational rotation.” 

For these reasons, we determine that Petitioner has not demonstrated a 

reasonable likelihood that claims 13– 16 and 18 are unpatentable under 35 

U.S.C. § 102 for anticipation by Aaen. 

E. Obviousness of Claims 13–16 and 18 over Aaen and Handbook 

The Clutch Tuning Handbook gives a number of explicit examples of 

places on a flyweight where material can be removed to alter the flyweight’s 

performance.  Pet. 30–32 (citing Ex. 1004, 1, 8, 10–13, 15; Figs. 12–16)).  
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Petitioner argues that some of the examples encroach on the sector recited in 

claims 13, 14, and 18, or on the quadrant recited in claims 15 and 16.  

Petitioner cites the Handbook as providing more specific information about 

where material might be removed, as well as added.  Pet. 39–41. 

But the combination of Aaen and the Handbook does not resolve the 

deficiencies noted above in Petitioner’s reliance on Aaen.  For example, 

Petitioner has not shown that the Handbook discloses attachment of a 

separate weight to a flyweight.  Petitioner still does not address how either 

reference, or the combination, discloses “attaching” weight, or what it means 

for the center-of-mass to rotate into the first quadrant.  We determine, for 

reasons analogous to those given in section II.D, that Petitioner has not 

demonstrated a reasonable likelihood that claims 13–16 and 18 are 

unpatentable under 35 U.S.C. § 103(a) for obviousness over Aaen and the 

Handbook. 

F. Obviousness of Claims 13–16 and 18 over Bostelmann and Hooper 

Bostelmann’s flyweight has an adjustable polygon-shaped pivot 

mount that can be rotated in situ to change the pin axis.  Pet. 15–16 (citing 

Ex. 1005, 3:51–62, Fig. 5A).  The pin does not run through the center of the 

mount, but is instead slightly eccentric.  Id.  When the mount is turned to a 

different set position, the pin location is changed.  Id.  As a result, the 

flyweight mass distribution around the pin is altered.  Id. at 16.  According 

to Petitioner, Bostelmann “discloses a flyweight with a repositionable, 

eccentric 17 that displaces the pivot center 15 to change the pivot center 

location relative to the cam surface and center of gravity.”  Id. at 42. 
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Petitioner argues that in some positions of the eccentric mount, 

additional weight is present in the claimed sector or quadrant.  Id. at 42–43.  

Petitioner acknowledges that Bostelmann does not disclose attaching an 

extra weight to this area.  Id. at 44 (“Bostelmann ’330 does not disclose a 

separate weight or weight added onto the claimed flyweight.”).  Petitioner 

argues that Hooper discloses adding external weights to a flyweight.  Id. at 

45 (citing Ex. 1006, Abstr., 3:35–60), 48 (citing Ex. 1006, 10:56–60).  

Petitioner argues that it would have been obvious to “add a separate weight 

to the shoulder area to change the center of mass and to effectuate the same 

additional forces from the cam surface as cited in Bostelmann ’330.”  Id. at 

44.  Petitioner argues that Bostelmann provides the rationale for this 

combination, because certain positions of his eccentric pivot already position 

more weight in the claimed sector or quadrant.  Id. at 45. 

The passages from Hooper that Petitioner cites do not disclose 

attaching external weights to a flyweight.  Instead, Hooper’s Abstract 

describes the bore weight embodiment; the passage at column 3, lines 35–

60, describes problems associated with the conventional techniques for 

adjusting flyweight moment of inertia; and the passage at column 10, lines 

56–60,  describes variations in interchangeable threaded weights 330 to 

adjust the flyweight center-of-mass.  We are not persuaded of a reasonable 

likelihood that it would have been obvious to modify Bostelmann to 

incorporate external weights from Hooper, because the evidence Petitioner 

cites does not indicate that Hooper discloses external weights. 
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To the extent Petitioner argues that it would have been obvious to 

incorporate Hooper’s internal weights into Bostelmann,
7
 we also are 

unpersuaded of a reasonable likelihood that it would have obvious to reach 

the claimed subject matter from this combination.  Obviousness requires 

more than a mere showing that the prior art includes separate references 

covering each separate limitation in a claim.  Rather, obviousness requires 

the additional showing that a person of ordinary skill at the time of the 

invention would have had reason to select and combine those prior art 

elements in the normal course of research and development to yield the 

claimed subject matter.  Unigene Labs., Inc. v. Apotex, Inc., 655 F.3d 1352, 

1360 (Fed. Cir. 2011).  Petitioner provides no credible explanation of why 

the Bostelmann and Hooper structures would have been combined to add 

weight in the desired area of Bostelmann, or how the claimed structure 

would have been arrived at.  Nor does Petitioner provide an analysis of 

where the plumb line would lie in a Bostelmann flyweight that has been 

modified to define a Hooper bore.  Because the shoulder location cannot be 

determined without reference to the plumb line, Petitioner’s analysis is 

incomplete in this regard. 

Claim 15 is addressed only in a claim chart, and then only by an 

invitation to “[s]ee claim 13.”  Pet. 48.  Claim 15 does not use the same 

language as claim 13, and Petitioner does not explain why the analysis for 

                                           
7
 Petitioner cites Figure 8 of Hooper, which discloses the addition of weight 

to a flyweight by creating flyweight 200 with bore 220 into which weight 

230 of desired mass can be slid, secured by spacer 232 and endcap 234.  

Pet. 45–46 (citing Ex. 1012 ¶ 31).  
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claim 13 is sufficient for claim 15, especially with regard to the “COM 

rotates into said first quadrant” limitation. 

For these reasons, we determine that Petitioner has not demonstrated a 

reasonable likelihood that claims 13–16 and 18 are unpatentable under 35 

U.S.C. § 103(a) for obviousness over Bostelmann and Hooper. 

G. Obviousness of Claims 13–16 and 18 over Hooper and Knowledge 

of a Person Having Ordinary Skill in the Art 

Petitioner argues that the flyweight shown in Figure 4 of Hooper has a 

massive shoulder in the claimed position, but that Hooper does not disclose 

this weight as being provided by an attached, external weight.  Pet. 51–52.  

Petitioner argues that, given knowledge in the art of adding external weights, 

such as in Aaen, and given Hooper’s disclosure of adding weight using 

internal weights, it would have been obvious to fashion Hooper’s Figure 4 

embodiment using an attached weight.  Id. at 52 (citing Ex. 1006, Abstr.; 

Ex. 1012 ¶ 34).   

As part of its argument, Petitioner explains that it “has attempted to 

estimate” the center-of-mass and plumb line for the portion of Hooper’s 

Figure 4 flyweight that excludes the massive shoulder.  Pet. 51 (citing id. at 

17 n.1).  Petitioner provides no explanation, or testimony, as to how this 

estimate was calculated.  Although Petitioner identifies Figure 4 of U.S. Pat. 

No. 4,051,739 (iss. Oct. 4, 1977) (Ex. 1009) and Figure 2 of Hooper as 

conventional flyweights, Petitioner does not state whether its “estimate” was 

based on either of these prior-art flyweights.  This “estimate,” consequently, 

is unsupported by any testimonial evidence or other evidence delineating the 
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basis on which in it was developed and evaluated.  It is entitled to little or no 

weight.  See 37 C.F.R. § 42.65. 

As discussed above in section II.F, the position of the plumb line of 

the unmodified flyweight must be identified in order to show whether the 

attached shoulder of the proposed combination would have fallen within the 

claimed sector or quadrant.  Because Petitioner’s unexplained “estimate” of 

the plumb line is not credible evidence and cannot be relied upon, 

Petitioner’s analysis is incomplete. 

For these reasons, we determine that Petitioner has not demonstrated a 

reasonable likelihood that claims 13–16 and 18 are unpatentable under 35 

U.S.C. § 103(a) for obviousness over Hooper and the knowledge of a person 

having ordinary skill in the art. 

III. CONCLUSION 

We deny institution of inter partes review because Petitioner has not 

demonstrated a reasonable likelihood that any of the challenged claims is 

unpatentable.  

IV. ORDER 

For the reasons given, it is 

ORDERED that the Petition challenging the patentability of claims 

13–16 and 18 of U.S. Patent No. 6,346,056 is denied. 
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