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Wirtgen Exhibit 1029

Demonstrative Exhibit – Not Evidence



2

Instituted Grounds

Asserted ReferencesChallenged Claims

Willis (Ex. 1005), Xing (Ex. 
1006)1-13Ground 1

Willis (Ex. 1005), Xing (Ex. 
1006), and Laux (Ex. 

1012)
8 and 13Ground 2

Paper 1 (Petition), 3.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



3EX1001 (’538 Patent), Fig. 1.

US 9,975,538 – Milling Machine Fuel Efficiency Control 
System

EX1001, Fig. 1.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



4EX1001 (’538 Patent), Abstract.

US 9,975,538 – Obvious Subject Matter

EX1001, Abstract.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



5EX1001 (’538 Patent), Fig. 2

US 9,975,538 – Focus of Claims

EX1001, Fig. 2.

What is claimed is: a controller-implemented 
method of controlling a machine

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



6EX1001 (’538 Patent), 1:34-44.

US 9,975,538 – Obvious Subject Matter

The ’538 Patent admits the claims are aimed at adding 
consideration of fuel consumption/efficiency to controlling 

the rotor speed

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



7EX1002 (’538 Patent Pros. Hist.), 99.

US 9,975,538 – Obvious Subject Matter

This focus is confirmed by the prosecution history

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



8EX1002 (’538 Patent Pros. Hist.), 100-101.

US 9,975,538 – Obvious Subject Matter

This focus is confirmed by the prosecution history

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



9EX1001 (’538 Patent), 6:19-31.

US 9,975,538 Independent Claim 

EX1001, 6:19-31.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



10

US 9,975,538 – Discloses Pengine=Pload + Ploss

EX1001 (’538 Patent), 4:9-14.

The’538 Patent acknowledges that the engine’s power output must meet 
parasitic loads and rotor loads

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



11

US 9,975,538 – Discloses Pengine=Pload + Ploss

Paper 1 (Petition), 29; EX1001 (’538 Patent), Fig. 2.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



12

US 9,975,538 – Planetary Gear Overview

Paper 1 (Petition), 26, 27; EX1001 (’538 Patent), Fig. 2.

Ring 
Gear 
154

Planetary 
Gears 
150

Carrier 
152

Sun 
Gear 
148

Petition, 28; EX1001, Fig. 2.

Petition, 27; EX1001, Fig. 2.Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



13

US 9,975,538 – Algorithm Overview

Paper 1 (Petition), 30; EX1001 (’538 Patent), Fig. 5.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



14

US 9,975,538 – Predetermined Efficiency Points Based 
on Engine Load and Engine Speed

Paper 1 (Petition), 31; EX1001 (’538 Patent), Fig. 4.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



15

US 9,975,538 – Predetermined Efficiency Points Based 
on Engine Load and Engine Speed

Paper 12 (Patent Owner’s Response), 6; EX1001 (’538 Patent), Fig. 4 (annotated).
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



16Paper 1 (Petition), 36; EX1005 (Willis), ¶¶ [0020]-[0021], Fig. 3 (annotated).

US2010/0014917 (“Willis”) Prior Art

Willis taught a direct drive train described as
“engine 4 may drive the drum 3 through a
transmission, such as a belt-and-pulley system or a
gear train.” ... The controller (control 16) was
configured “to compare sensed drum speed DSS
with desired drum speed DSD, and to operate the
regulator 12 ....” Petition, 36; EX1005, ¶¶ [0020]-
[0021].

Petition, 36; EX1005, Fig. 3 (annotated).

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



17Paper 1 (Petition), 37-38; EX1006 (Xing), Fig. 3.

US 9,656,656 (“Xing”) Prior Art

Petition, 38; EX1006, Fig. 3.

Petition, 37.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



18

Xing’s Controller-Implemented Fuel Efficiency Algorithm

Paper 1 (Petition), 19; EX 1006 (Xing), Fig. 4.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



19

What is the Proposed Combination?

Paper 1 (Petition), 39, 63-64. 

Petition, 39.

Petition, 63-64.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



20

Xing’s Transmission Outputs to Willis’s Drive Pulley

EX1013 (Parker), Fig. 2, 4:53-58; Paper 1 (Petition), 8. 

Paper 1 (Petition) at 8

Petition at 8.

EX1013, 4:53-58.

Dr. Stein
Wirtgen Expert Witness

EX1013, Fig. 2

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



21

Caterpillar’s Dispute Misapprehends Xing

Paper 12 (Patent Owner’s Response), 9-10.

POR, 10.

POR, 9-10.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



22EX1001 (’538 Patent), 6:25-29.

Claims 1 and 6 – Adjusting Engine Speed Limitation

Engine speed adjustment is based on
(1) engine load,
(2) one or more predefined efficiency points.

Predefined efficiency points are at least partially based
on

(1) predetermined fuel consumption rates,
(2) providing optimum engine speeds for different
engine loads

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



23

Caterpillar Misapprehends “based on the engine load”

Paper 12 (Patent Owner’s Response), 13-14.

POR, 13-14.

POR, 14. Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



24

Xing’s Engine Speed Adjustment Is Based on Pload, Ploss & 
Pengine

EX1006 (Xing), Fig. 3.

Engine produces 
Pengine

Transmission consumes 
Ploss

Remainder 
Pload

Pload
Load 

Sensor

=−

Pengine
Load 

Sensor

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



25

Xing’s Engine Speed Adjustment Is Based on Pload, Ploss & 
Pengine

EX1006 (Xing), Fig. 3.

Engine produces 
Pengine

Transmission consumes 
Ploss

Remainder 
Pload

Pload
Load 

Sensor

=−

Pengine
Load 

Sensor

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



26

Xing’s Engine Speed Adjustment Is Based on Pload, Ploss & 
Pengine

EX1006 (Xing), Fig. 3.

Engine produces 
Pengine

Transmission consumes 
Ploss

Remainder 
Pload

Pload
Load 

Sensor

=−

Pengine
Load 

Sensor

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



27

Xing’s Equation Represents Physics of Load Measurement

EX1006 (Xing), 9:27-29, Equation 1.

Pload = Pengine – Ploss

• Pload = useful work
• Pengine = current measured 

engine power
• Ploss = internal power 

losses at current engine 
speed

EX1006, 9:27-29.

EX1006, Equation 1.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



28

Current Load Power Requirement from Pengine ,not Candidates

EX1006 (Xing), Fig. 5, 10:34-42.

Xing

EX1006, Fig. 5.

EX1006, 10:34-42.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



29Paper 17 (Petitioner's Reply), 10.

Adjusted Engine Speed and Pload Based on Pengine

Adjusted engine speed is affected by the measured value of Pengine. Xing 
derives the current load power requirement (Pload) from the measured 
current value of engine load (Pengine).  Because engine speed adjustment 
is based on Pload it is also affected by the measured value of Pengine.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



30

Petition, 48; EX1006, Fig. 5.

Xing adjusts an engine speed based on the engine load and 
one or more predefined efficiency points

Engine Speed Based on Engine Load, Efficiency Points

Paper 1 (Petition), 48, 49; EX1006 (Xing), Figs. 5 and 11.

Petition, 49; EX1006, Fig. 11.

Current /Measured
Pengine - Ploss

Predefined Efficiency Points

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



31

Xing’s Engine Speed Adjustment Based on Predefined 
Efficiency Points

Paper 1 (Petition), 48; EX1006 (Xing), Figs. 5 and 11; Paper 12 (Patent Owner’s Response), 17.

Petition, 48; EX1006, Fig. 5.

POR, 17; EX1006, Fig. 11.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



32

Xing’s Calculations and Terms

EX1006 (Xing), Fig. 5.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



33

Engine Speed Based on Engine Load, Efficiency Points

Paper 1 (Petition), 48, 49; EX1006 (Xing), Figs. 5 and 11.

Pload

Predefined Efficiency Points

Predetermined Fuel 
Consumption Rates

Petition, 48; EX1006, Fig. 5.

Petition, 49; EX1006, Fig. 11.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



34

Caterpillar Conflates Current and Candidate Parameters

Paper 12 (Patent Owner’s Response), 14-15.

POR, 14.

POR, 14-15.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



35

Xing’s Calculations and Terms

EX1006 (Xing), Fig. 5; EX1028 (Kemal Depo.), 122:6-21.

Dr. Kemal
Caterpillar Expert 

Witness

EX1006, Fig. 5.

EX1028, 122:6-21. Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



36Paper 17 (Petitioner's Reply), 4, 8; Paper 22 (PO Sur-Reply), 3-4.

There Is a Claim Construction Dispute

The Parties dispute what the plain and ordinary meaning is. 
That is a dispute of the claim construction.

Reply, 4.

Reply, 8. Sur-Reply, 3-4.

Wirtgen Caterpillar

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



37Paper 17 (Petitioner's Reply), 8-9.

Wirtgen Argued that Pengine Simply Must Affect Pload

In Xing, Pengine is the measured value, and Pload is calculated to account for 
the losses as well. But Pengine is still a basis for adjusting the engine 
speed.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



38EX1001 (’538 Patent), 6:25-29; Paper 12 (Patent Owner’s Response), 13-14.

Caterpillar’s First Claim Construction

POR, 13-14.

EX1001, 6:25-29.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



39EX1001 (’538 Patent), 6:25-29; Paper 12 (Patent Owner’s Response), 14-15.

Caterpillar’s Second Claim Construction

POR, 14-15.

EX1001, 6:25-29.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



40EX1001 (’538 Patent), 6:25-29; Paper 12 (Patent Owner’s Response), 23.

Caterpillar’s Third Claim Construction

POR, 23.

EX1001, 6:25-29.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



41EX1001 (’538 Patent), 6:25-29, Fig. 5; Paper 17 (Petitioner's Reply), 5.

Caterpillar’s Claim Construction Flaws

Caterpillar’s claim construction reads in  a preferred 
embodiment:
1. Explicitly reciting the claimed parameters in the calculation 

returning the claimed output;
2. A specific sequence of underlying steps; and
3. Output engine speed must be optimized

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



42EX1001 (’538 Patent), 6:25-29; Paper 17 (Petitioner's Reply), 6.

“Based on” does not require explicit, direct use of 
a parameter in the calculation returning the 
claimed output

Caterpillar’s First Claim Construction Requirement—
Explicit Recitation 

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



43EX1001 (’538 Patent), 4:31-34, 5:3-22.

“Based on” does not require explicit, direct use of 
a parameter in the calculation returning the 
claimed output

Caterpillar’s First Claim Construction Requirement—
Explicit Recitation 

Caterpillar’s position essentially means the identified parameters must 
be explicitly recited in the calculation returning the recited output. 

The specification does not require such a limited scope.

EX1001, 4:31-34.

EX1001, 5:3-22.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



44

Caterpillar’s First Claim Construction Requirement—
Explicit Recitation 

EX1001 (’538 Patent), 5:3-22.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



45Paper 22 (Patent Owner’s Sur-Reply), 4, 6, 11.

Caterpillar Admits that Engine Speed Is Adjusted Based 
On Pload

Caterpillar repeatedly states in the Sur-Reply that the adjustment is based 
on Pload

Sur-Reply, 4.

Sur-Reply, 11.

Sur-Reply, 6.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



46EX1006 (Xing), Equation 1.

Caterpillar Admits that Engine Speed Is Adjusted Based 
On Pload

If the engine speed is “based on” Pload, then the only question left is the 
one posed by Wirtgen—does one layer of separation make the engine 
speed not based on Pengine?

Caterpillar’s remaining arguments about candidates and order of 
operations are irrelevant if engine speed is based on Pload

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



47

EX2001, ¶ 45.

Dr. Kemal misunderstands the role of 
embodiments in a patent specification

Caterpillar’s Expert's Misunderstanding

EX1028, 110:14-111:4.

EX2001 (Kemal Decl.), ¶ 45; EX1028 (Kemal Depo.), 110:14-111:4.

Dr. Kemal
Caterpillar Expert Witness

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



48EX1006 (Xing), Fig. 3.

Caterpillar’s Expert's Misunderstanding

Torque Sensor

Torque Sensor

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



49Paper 22 (Patent Owner’s Sur-Reply), 12.

Caterpillar alleges the “adjusting an engine speed” 
claim limitation requires a combination of ordered 
steps.

Caterpillar’s Second Claim Construction Requirement—
Multiple, Ordered Steps

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



50Paper 12 (Patent Owner’s Response), 14-15.

Caterpillar explicitly
distinguished the
’538 Patent Claims
and Xing relying on
the order of steps in
the ’538 Patent
method

Caterpillar’s Second Claim Construction Requirement—
Multiple, Ordered Steps

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



51EX1001 (’538 Patent), Fig 5 (annotated); Paper 17 (Petitioner’s Reply), 13.

The claimed algorithm's single step does not read in a 
preferred embodiment that requires multiple, ordered 
steps.

Caterpillar’s Second Claim Construction Requirement—
Multiple, Ordered Steps

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



52EX1006 (Xing), 9:37-56; EX1001 (’538 Patent), 6:25-29.

Xing's candidate parameters do meet the claim 
limitations

Caterpillar's Second Claim Construction Requirement—
Multiple, Ordered Steps

EX1006, 9:37-56.

EX1001, 6:25-29.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



53Paper 22 (Sur-Reply), 12; Paper 17 (Reply), 16-18.

Caterpillar alleges that Wirtgen did not rebut its 
argument that Xing Fig. 11’s points are not used 
as a basis for adjusting the speed. (Sur-Reply, 12 
(citing Reply 16-18).

Caterpillar's Second Claim Construction Requirement—
Multiple, Ordered Steps

Sur-Reply, 12.

Sur-Reply, 12.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



54Paper 17 (Petitioner’s Reply), 17-18.

Wirtgen rebuts this point at Reply 17-18

Caterpillar's Second Claim Construction Requirement—
Multiple, Ordered Steps

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



55Paper 12 (Patent Owner's Response) at 1, 2; EX1001 (’538 Patent), 6:25-29; EX2001 (Kemal Decl.) ¶56.

Caterpillar alleges that the engine speed must be 
optimized.

Caterpillar's Third Claim Construction Requirement—
Optimizing Engine Speed

EX1001, 6:25-29.

EX2001, ¶56.

POR, 1-2.

Dr. Kemal
Caterpillar Expert 

Witness
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



56EX1006 (Xing), 12:58-63; EX1003 (Stein Decl.), ¶80; EX1001 (’538 Patent), 6:25-29.

The claims do not require adjusting the engine to 
the most fuel-efficient speed

Caterpillar's Third Claim Construction Requirement—
Optimizing Engine Speed

EX1001, 6:25-29.EX1006, 12:58-63.

EX1003, ¶80.
Dr. Stein

Wirtgen Expert Witness

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



57Paper 22 (Sur-Reply), 13-14.

Caterpillar argues that “most optimum” is redundant, but then also 
argues it is not important to find the most efficient speed.

Caterpillar's Third Claim Construction Requirement—
Optimizing Engine Speed

Sur-Reply, 13.

Sur-Reply, 14.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



58EX1001 (’538 Patent), 6:25-29.

The claims only require the adjusted to engine 
speed to rely on the optimized efficiency point

Caterpillar's Third Claim Construction Requirement—
Optimizing Engine Speed

EX1001, 6:25-29.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



59Paper 17 (Petitioner’s Reply), 17-18; EX2003 (Stein Tr.), 83:14-25.

The adjustment (selected parameters) is made 
based on the most efficient speed and torque

Caterpillar's Third Claim Construction Requirement—
Optimizing Engine Speed

EX2003, 83:14-25.

Reply, 17-18.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



60EX1001 (’538 Patent), 6:49-64, 7:21-24.

Claim 13 does not exclude a controller additionally configured to 
perform other functions to disengage rotor from engine.

Claim Requires a Controller that uses a Clutch in 
Disengaging Rotor from Engine 

EX1001, 6:49-64.

EX1001, 7:21-24.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



61Paper 22 (Patent Owner’s Sur-Reply), 17-18.

Caterpillar’s improperly narrowed construction requires 
disengaging rotor from all engine power only using clutch

Caterpillar Misreads Xing and Overly Narrows 
"Disengage"

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



62EX1006 (Xing), 5:14-17, Fig. 2.

Xing’s controller is configured to disengage the load from 
the engine

Xing’s Controller Disengages Load from Engine

EX1006, 5:14-17.

EX1006, Fig. 2.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



63EX1006 (Xing), 5:11-17, 6:3-6, Fig. 2 (excerpt).

Xing’s controller is configured to actuate forward and reverse 
clutches 52, 54 to disengage the load from the engine

Xing’s Controller Disengages using Clutches

EX1006, Fig. 2.

Forward 
Clutch

Reverse 
Clutch

EX1006, 6:3-6.

EX1006, 5:11-14.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



64Paper 1 (Petition), 23; EX1006 (Xing), 6:6-13, Fig. 2 (excerpt annotated).

When pump swash plate angle is zero, Xing's forward/reverse 
clutches disengage all power from the engine to the rotor

Xing’s Controller Disengages Load from Engine using 
Forward & Reverse Clutches and Pump Swash Plate

EX1006, 6:6-13.

EX1006, Fig. 2.
Wirtgen Exhibit 1029 

Demonstrative Exhibit - Not Evidence



65Paper 1 (Petition), 74-75; EX1006 (Xing), 6:14-34, Fig. 2.

Engine does not drive load L and is disengaged 
when the parking brake 70 is engaged and load is 
parked.

Xing’s Engine Is Isolated from Load when Parking Brake 
is Engaged

EX1006, 6:14-23.

EX1006, Fig. 2.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



66

Alternative Xing Embodiment for Driving Load via PTO Clutch

Paper 1 (Petition), 74-75 & n.4; EX1006 (Xing), 4:42-53, 5:38-55, 6:47-7:3, 7:21-23, Fig. 3. 

EX1006, Fig. 3.

Petition, 75 n.4.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



67

PTO Clutch Disengages the Rotor From the Engine

Paper 1 (Petition), 62-64; EX1006 (Xing), 4:49-53, 6:64-67, 7:1-3.

EX1006, 4:49-53.

EX1006, 6:64-67.

EX1006, 7:1-3.

Alternative Xing Embodiment for Driving Load via PTO Clutch

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



68Paper 22 (Patent Owner’s Sur-Reply), 19-20.

Caterpillar asserts that Dr. Stein’s reference to the 
PTO clutch and Laux meant the PTO clutch 
operates like Laux’s clutch

Caterpillar Misunderstands Dr. Stein’s Testimony for the 
PTO

Sur-Reply, 19-20.

Caterpillar does not argue that the PTO would not 
“disengage” the rotor except through Caterpillar’s 
comparison with the Laux clutch.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



69EX1003 (Stein Dec.), ¶151; EX1012 (Laux), 6:45-7:3.

Dr. Stein referred to Laux when discussing the 
PTO to note that a transmission could be attached 
to the milling drum.

Caterpillar Misunderstands Dr. Stein’s Testimony for the 
PTO

EX1003, ¶151.

Dr. Stein
Wirtgen Expert Witness

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



70EX1003 (Stein Decl.), ¶151; EX1012 (Laux), 6:45-7:3.

Cited portion of Laux (6:45-7:3) was used to support 
connecting the milling drum to a CVT.

Caterpillar Misunderstands Dr. Stein’s Testimony for the 
PTO

EX1012, 6:59-66.

The cited portion of Laux (6:45-7:3) does not discuss a 
PTO or any limitations thereof.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



71

Willis Modified by Xing and Laux

Paper 1 (Petition), 78; Stein Decl., ¶157; EX1012 (Laux), Fig. 3 (annotated).

Paper 1 (Petition) at 78.

EX1012, Fig. 3 (annotated).

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



72

Willis Modified by Xing and Laux

Paper 1 (Petition), 78-79; Stein Decl., ¶157; EX1012 (Laux), 9:3-10, Fig. 3 (annotated).

Petition, 78-79.

EX1012, Fig. 3 (annotated).

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



73

Motivation to Combine Willis with Xing and Laux

Petition, 76.

Paper 1 (Petition), 76-78.

Petition, 77.

Petition, 78.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



74

Willis Modified by Xing and Laux

Paper 17 (Petitioner’s Reply), 23; Paper 1(Petition), 11, 59–64, 78–79 (citing EX1005, ¶[0020]., EX1012, 9:3–10)

Combination would have included clutch as the last drive 
train element between Xing’s transmission, adjacent to 
Willis’s drive pulley.

Reply, 23.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



75Paper 1 (Petition), 14, 17; EX1012 (Laux), Fig. 3 (annotated); EX1006 (Xing), 5:14-17.

Combination would have included controller-operated 
clutch for disengaging the rotor from the engine

Willis Modified by Xing and Laux

EX1012, Fig. 3.

EX1006, 5:14-17.

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



76

Willis Modified by Xing and Laux

Paper 1 (Petition), 78-80; Stein Decl., ¶157; Laux, 9:3-10, Fig. 3.

Petition, 79-80. Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



77

Xing Places the Transmission Before the Driving 
Elements

EX1006 (Xing), Fig. 3.

Engine produces 
Pengine

Transmission consumes 
Ploss

Remainder 
Pload

Pload
Load 

Sensor

=−

Pengine
Load 

Sensor

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



78

Xing Places the Transmission Before the Driving 
Elements

EX1006 (Xing), Fig. 3; EX1012 (Laux), Fig. 3.

Engine produces 
Pengine

Transmission consumes 
Ploss

Remainder 
Pload

Pload
Load 

Sensor

=−

Pengine
Load 

Sensor

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



79

Xing Places the Transmission Before the Driving 
Elements

EX1006 (Xing), Fig. 2.

Placement 
for Laux 

Clutch 15

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence



80Paper 22 (Patent Owner’s Sur-Reply), 22.

Caterpillar incorrectly asserts that a pulley system 
is replaced. 

Willis Modified by Xing and Laux

Wirtgen Exhibit 1029 
Demonstrative Exhibit - Not Evidence




