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Overview of the '538 Patent

pd ‘ Receive desired rotor speed I/_/
126 of the milling machine 100. In block 164-2, the con- T o engineloﬁd p— |/—/' 1042
troller 130 may additionally monitor or determine the cur- l
rent engine speed and current engine load of the milling | S — |/—/ 1o
machine 100, such as via a sensor 134 located at the engine
output 136. Additionally, in block 164-3, the controller 130 a
Engine speed
EX1001 ('538 Patent), 5:3-7 e oad?
= 164 164-5
output 136. Additionally, in block 164-3, the controller 130 1 | Adjust engine speed based on fuel effciency points
may retrieve, recall and/or refer to predefined fuel efliciency | 1646
points 162, or any other predetermined information pertain- — Determine actual rotor speed |/J
ing to the fuel consumption characteristics of the milling roar
machine 100 stored in memory 132, to determine an opti- Vag " Actual rotor
mum engine speed for the given engine load. Once the otor spoed
optimum engine speed, or the engine speed expected to
provide the optimum fuel efficiency, has been determined for
the given engine load, the controller 130 in block 164-4 may Fyrem——————TeneE P
compare the actual engine speed to the optimum engine rotor speed I
speed. || Automatically adjust for changes in actual rotor speed, |~ 108
desired rotor speed, engine speed and engine load
EXI1001 (538 Patent), 5:7-17

POR, 3-7; EX2001 (Kemal Decl.), 9]21-33 FIGS
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Overview of the 538 Patent

tables, maps, mathematical formulations, or the like. More-
over, using the efficiency points 162 as reference, the
controller 130 may be able to control the engine 122 to
output an engine speed that is not only appropriate for the
determined engine load, but also the fuel efficient.

EX1001 (538 Patent), 4:23-27
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EXI1001, FIG. 4 (annotated)

POR, 3-7; EX2001 (Kemal Decl.), {[121-33
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Representative Claim 1

A controller-implemented method of controlling a machine having a rotor
coupled to an engine through a variable transmission, comprising:

receiving a desired rotor speed;
determining an engine load of the engine;

adjusting an engine speed of the engine based on the engine load and
one or more predefined efficiency points at least partially based on
predetermined fuel consumption rates and providing optimum engine
speeds for different engine loads; and

adjusting a gear ratio of the variable transmission based on the engine speed
and the desired rotor speed.
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Grounds of Challenge

Claims vl Prior Art
Theory

- Obviousness  Willis in view of Xing

2 8, I3 Obviousness ~ Willis in view of Xing and Laux
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Deficiencies in Instituted Grounds

T

[-13 I The Petition fails to show Xing discloses adjusting an engine
speed based on the engine load

[-13 I The Petition fails to show Xing discloses adjusting an engine
speed based on predefined efficiency points providing optimum
engine speeds for different engine loads

13 I The Petition fails to show Xing discloses a controller configured
to disengage the rotor from the engine through control of a
clutch

13 2 The Petition fails to show Laux discloses a controller configured
to disengage the rotor from the engine through control of a
clutch

13 2 The Petition fails to show a POSA would have been motivated to
combine Willis, Xing, and Laux as proposed
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Petitioner Fails to Show Xmg Adjusts

Engine Speed Based on

Engine Load

Petition cites to Xing’s Equation | for calculating current P, _,:

Pet., 46-47

POR, 10-11
» 7

Pet., 47
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Petitioner Fails to Show Xmg Adjusts
Engine Speed Based on Engine Load

Institution Decision citesto P, :

Inst. Dec., 30

POR, 10-11
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Petitioner Fails to Show Xmg Adjusts
Engine Speed Based on Engine Load

Petitioner admits P, _, is not the engine load:

EX2003 (Stein Tr.), 52:3-1 |

I

Pet. Reply, 4

POR, I I-13; PO Sur-reply, 1-2
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Petitioner Fails to Show Xing Adjusts
Engine Speed Based on Engine Load

Xing adjusts engine speed based on P,,,, not P, ;.
20{}\\
As shown in FIG. 4. at 202, a load pnv:er requﬁement for DETERMINE LOAD POWER REQUIREMENT j}O g
the work vehicle 10 may be determined. The load power FOR THE WORK VERICLE
EX1006 (Xing), 9:18-19 204
DETERMINE CANDIDATE ENGINE SPEEDS |/
TO ACHIEVE LOAD POWER REQUIREMENT
Reterring still to FIG. 4, at 204, a plurality ot candidate
engine speeds may be determined based on the load power ANALYZE STORED EFFICIENCY DATA TO 208
requirement. Specifically, in several embodiments, the fore- T ANDIOATE ENGINE SPEEDs |
casted load power requirement may be analyzed to deter-
mine which combination of engine operating parameters, ' 208
particularly engine speed. may be utilized to achieve the oy TERMINE CANDIDATE ENGINE
vehicle’s load requirement. As 1s generally understood, a
plurality of different combinations of engine torque and
engine speed may be utilized to provide a specific power ANALYZE FUEL EFFICENGY DATA BASED ON | 40
requirement. For example, FI1G. § illustrates a chart provid- D e e SPYED

EX 1006, 10:16-25
POR, 14-19 6. —4-
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Petitioner Fails to Show Xing Adjusts

Xing teaches P

engine

Engine Speed Based on

In one embodiment, the current load power requirement
for the work vehicle may be determined indirecily by
calculating the current engine power (P,,,_,,.) and the current

o) Tor the work vehicle 10, For example, as

Engine Load

is unnecessary for its speed adjustment:

Alternatively, the power load requirement may be deter-
mined directly by monitoring the output torque and the
output speed of the work wehicle 10. For example, as

power loss (P,
EX1006 (Xing), 9:37-40

EX1006, 9:57-59

Xing’s method determines candidate engine powers and torques:

Additionally, at 210, fuel efficiency data may be analyzed
to determine a target engine speed for the work vehicle 10
based on the candidate engine powers. Specifically, in
several embodiments, a candidate engine torque (as shown
in FIG. 5) may be determined by the controller 116 for each
pair of candidate engine powers and speeds (e.g., by divid-
ing each candidate engine power by its associated engine
speed). Each set of engine torques and engine speeds may
then be utilized to determine the most fuel efficient engine
settings for achieving the desired load power requirement.

EX1006, 12:26-35.

POR, 14-19

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

EX2001 (Kemal (Decl.), 50

Patent Owner Caterpillar’s Oral Argument
IPR2022-01397



Petitioner Fails to Show Xmg Adjusts
Engine Speed Based on Engine Load

Petitioner oversimplifies Xing, ignoring multiple steps:

speed” step. POR, 13. Expressed mathematically, Caterpillar asserts that Xing
discloses the following algorithm:
Engine Speed = Py,qq % ef ficiency points
Where:
Proaa = Pengine — Pioss

Caterpillar has argued that this algorithm of calculations does not meet the Claims

of the "538 Patent but is incorrect because Py, is derived from P,,.. POR, 1314,

Pet. Reply, 8
Petitioner’s “one layer” construction highlights flaws in Petitioner’s
reasoning:
PO Sur-reply, 4-9 Pet. Reply, 8
» 12 Patent Owner Caterpillar’s Oral Argument
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Petitioner Fails to Show Xmg Adjusts
Engine Speed Based on Engine Load

Petitioner incorrectly frames issue as matter of embodiments:

Pet. Reply, 9-10

Xing’s speed adjustment is not based on P,,;,. even when measured:

EX1028 (Kemal Tr.), 110:19-22

POR, 14, 18-19; PO Sur-reply, 4-9 EX2001 (Kemal Decl.), 45
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Petitioner Fails to Show Xing Adjusts Engine Speed
Based on Predefined Eificiency Points as Claimed

Petition cites to Xing’s FIGS. 5 and | I:

Pet., 49 (reproducing EX1006 (Xing), FIG. | I)

CAMDIDATE | FORECASTEDR | ASSOCIATED | CANDIDATE CANDIDATE EMGINE FUEL
EMGINE LOAD SYSTEM ENGINE ENGIME BSFC COMSUMPTION
SPEEDS POWER POWER POWER TORGUE | EFFICENCY {a/h}

(RPM)  |REQUIREMENT |  LOSS (Kw) (Nm) (g/Xm—h)
{Kw) {Kw)
1500 150 15 165 1050 212 34980
1800 150 24 174 1038 200 34800
1700 150 33 143 1028 206 7515

Pet., 48 (reproducing EX1006, FIG. 5)

POR, 20-24

> 14
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Petitioner Fails to Show Xing Adjusts Engine Speed
Based on Predefined Eificiency Points as Claimed

Petitioner’s expert relied on a visual comparison:

Q. So is it your opinion that Xing's

Figure 11 discloses the predefined efficiency
points because Figure 11 is used for the same
purpose as the '538 Figure 4?

A. I'm saying that Figure 4 is used
by the '538 patent to represent the information or
the procedure, the control algorithm that's

described in the claim language and the claim

EX2003 (Stein Tr.), 90:7-24
POR, 20 EX2003, 90:25-91:22
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Petitioner Fails to Show Xing Adjusts Engine Speed
Based on Predefined Eificiency Points as Claimed

Candidate torquelspeed pairs of FIG. I | fail to provide optimum engine
speeds for different engine loads:

EX2001 (Kemal Decl.), 61

POR, 24
» 16 Patent Owner Caterpillar’s Oral Argument
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Petitioner Fails to Show Xing Adjusts Engine Speed
Based on Predefined Efficiency Points as Claimed

EX1006 (Xing), FIG. I | (annotated)

EXI1001 (538 patent), FIG. 4 (annotated)
POR, 20-24
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Petitioner Fails to Show Xing Adjusts Engine Speed
Based on Predefined Eificiency Points as Claimed

Petitioner reads out multiple aspects of the claim limitations:

Pet. Reply, 16

Pet. Reply, 17

adjusting an engine speed of the engine based on the engine load and one or
more predefined efficiency points at least partially based on predetermined fuel
consumption rates and providing optimum engine speeds for different engine
loads
PO Sur-reply, 12-15
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Petitioner Fails to Show Xing Adjusts Engine Speed
Based on Predefined Efficiency Points as Claimed

Petitioner’s reliance on the selected speed/torque pair is insufficient:

Pet. Reply, 17-18

PO Sur-reply, 12-15
19 Patent Owner Caterpillar’s Oral Argument
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Petitioner Fails to Show Unpatentability of
Dependent Claim 13

| 3. The machine of claim 6, further comprising a clutch disposed
between the engine and the rotor, the controller being configured to
selectively disengage the rotor from the engine through control of
the clutch.
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Claim 13: Petitioner Fails to Show Xing’s Clutches
52, 54 Disengage a Rotor from the Engine

Pet., 74-75

EX2001 (Kemal Decl.), 66

POR, 25-31
» 21 Patent Owner Caterpillar’s Oral Argument
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2022-01397



Claim 13: Petitioner Fails to Show Xing’s Clutches
52, 54 Disengage a Rotor from the Engine

Petitioner reads out claim limitations:

Pet. Reply, 19

the controller being configured to selectively disengage the
rotor from the engine through control of the clutch

PO Sur-reply, 17-18
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Claim 13: Petitioner Fails to Show Xing’s Clutches
52, 54 Disengage a Rotor from the Engine

Petitioner’s devised scenario fails to disclose claim limitation:

Pet. Reply, 21

EX2001 (Kemal Decl.), 74

EX1028 (Kemal Tr.), 81:19-82:4

POR, 29-31; PO Sur-reply, 18-19
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Claim 13: Petitioner Fails to Show Xing’s PTO Clutch
114 Disengages a Rotor from the Engine

Pet., 75 n.4
EX1003 (Stein Decl.), 151
POR, 31-33; PO Sur-reply, 19-20 EX2001 (Kemal Decl.), 1176
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Claim 13: Petitioner Fails to Show Laux’s Clutch 15
Disengages a Rotor from the Engine

Pet., 78-79

EX1012 (Laux), FIG. 3

EX2001 (Kemal Decl.), /80

POR, 34-37
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Claim 13: Petitioner’s Reply Pivots to New
Modification Not Taught by the References

Petitioner’s reply modifies Laux’s clutch position to the transmission
output:

Pet. Reply, 23

Petition relied on Laux’s clutch position between the engine and
transmission:

Pet., 79

PO Sur-reply, 21-23
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Claim 13: Petitioner’s Insufficient Motivation to
Combine Laux with Willis and Xing

Pet., 79

EX2001 (Kemal Decl.), {[85

disengage the drum from the engine. Those skilled in the art would have

understood that, by relying on a computerized component such as a controller to
control the clutch to disengage the drum from the engine, any controller error may

inadvertently engage the clutch, and thus, re-engage the drum to the engine, or fail

POR, 38-39; PO Sur-reply, 23-24 EX2001, 987
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