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Overview of Argument
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Patent Owner’s Translation Arguments Lack Merit

Wirbeleit and Klügl Teach the Claimed “Hydraulic Link” 
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Wirbeleit and Klügl:  Other Claim Limitations

Motivation to Apply Newcomb

Klügl and Hayes Also Render the Claims Obvious
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The ’829 and ’138 Patents

• Filed in the 1999-2000 time-frame

• Relate to various embodiments of a “directly 
actuated injection valve” with a “hydraulic 
link assembly”

Ex. 1001 (829 Patent), Cover, Abstract;
see also IPR2023-00292, Paper 1 (Petition) at 10-13
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’829 Patent – Claim 1

Ex. 1001 (829 Patent), Claim 1;
see also IPR2023-00292, Paper 1 (Petition) at 10-13

1. An injection valve for injecting fuel into a combustion chamber of an internal combustion engine, said injection valve comprising:

(a) a valve housing comprising:

a fuel inlet port;

an interior chamber fluidly connected to said fuel inlet port;

a nozzle comprising a nozzle orifice providing a fluid passage from said interior chamber to said combustion chamber;

(b) a valve needle disposed within said valve housing wherein said valve needle is movable between a closed position at which a 

sealing end of said valve needle contacts a valve seat to fluidly seal said interior chamber from said nozzle orifice, and an open 

position at which said sealing end of said valve needle is spaced apart from said valve seat whereby said interior chamber is fluidly 

connected with said nozzle orifice, wherein valve needle lift equals the distance traveled by said sealing end away from said valve 

seat;

(c) a needle spring associated with said valve needle, wherein said needle spring applies a closing force to said valve needle for 

biasing said valve needle in said closed position;

(d) an actuator assembly associated with said valve needle, wherein said actuator assembly may be activated to apply an opening 

force to said valve needle stronger than said closing force, for moving said valve needle to said open position; and

(e) a hydraulic link assembly comprising a passive hydraulic link having a hydraulic fluid thickness through which said opening and 

closing forces are transmitted, whereby said hydraulic fluid acts substantially as a solid with said thickness being substantially

constant while said actuator assembly is activated and wherein said thickness of said hydraulic link is adjustable while said actuator

is not activated in response to changes in the dimensional relationship between components of said injection valve to maintain a

desired valve needle lift upon activation of said actuator assembly.
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Grounds At Issue

IPR2023-00292, Paper 1 (Petition) at 8; 
IPR2023-00293, Paper 1 (Petition) at 8 

’829 Patent ’138 Patent

Ground 1: Wirbeleit + Klügl Claims 1-3, 6, 11-12, 14-15, 
and 18-19 obvious

Claims 1-3, 6, 13-14, 17-21, 
26-27, and 41 obvious

Ground 2:  Wirbeleit + Klügl + 
Newcomb Claim 20 obvious Claim 28 obvious

Ground 3: Klügl + Hayes Claims 1-3, 6, 11-12, 14-15, 
and 18-19 obvious

Claims 1-3, 6, 13-14, 17-21, 
26-27, and 41 obvious

Ground 4: Klügl + Hayes + Newcomb Claim 20 obvious Claim 28 obvious



IPR2023-00292, -00293 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 6

Wirbeleit

Ex. 1004 (Wirbeleit), 1:45-46, 1:52-57, 2:60-65;
see also IPR2023-00292, Paper 1 (Petition) at 18-20
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Klügl

Ex. 1006 (Klügl), 1:7-12 1:42-43, 3:23-33, 4:25-31;
see also IPR2023-00292, Paper 1 (Petition) at 20-21, 37
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Combination of Wirbeleit and Klügl

IPR2023-00292, Paper 1 (Petition) at 38-40, 47-52

A POSITA would have been motivated to use Klügl’s 
transmission module 2 when implementing Wirbeleit’s 
hydraulic transmission element 22 because:

• Wirbeleit does not show element 22 in detail, directing a POSITA 
to other references. 

• Klügl’s transmission module is structured and functions in a 
way that makes it well suited for use with Wirbeleit.

• Klügl’s transmission module improves Wirbeleit by allowing it to 
better account for temperature changes, wear, or 
manufacturing issues.

• Klügl’s transmission module is compact and easy to assemble.
• Klügl’s transmission module allows for more pre-use 

adjustment.

• Using Klügl’s transmission module would be considered a 
straight-forward design choice.  
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Newcomb

Ex. 1014 (Newcomb), 1:5-7, 1:30-41;
see also IPR2023-00292, Paper 1 (Petition) at 21-22, 53-54
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Hayes

Ex. 1024 (Hayes), 1:7-9, Fig. 1;
see also IPR2023-00292, Paper 1 (Petition) at 22-23
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Wirbeleit and Klügl Teach the Claimed “Hydraulic Link” 

Motivation to Combine Wirbeleit and Klügl
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Patent Owner Tried—But Failed—To Create Confusion 

IPR2023-00292, Paper 23 (Reply) at 3-5

Petitioner: Patent Owner:
Did not depose Petitioner’s translator
Translator declarant just conclusorily stated 
that Ex. 1006 includes “error” 
Translator declarant did not translate Klügl
Translator declarant did not take a position 
on meaning of “Hubübersetzung”
Translator declarant was aware of multiple 
translations of “Hubübersetzung” but failed 
to mention this in her declaration

✓ Filed certified translation + declaration
✓ Petitioner’s technical expert considered full 

context provided by Klügl
✓ Deposed Patent Owner’s translator
✓ Determined that Patent Owner’s translator 

queried other translators via the Internet 
regarding the meaning of “Hubübersetzung” 
before submitting her declaration

✓ Filed excerpt from Patent Owner submitted 
dictionary translating “Hub” and “Übersetzung”

✓ Identified multiple examples of industry patents 
consistently translating “Hubübersetzung” 
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Petitioner’s Certified Translation of Klügl

IPR2023-00292, Ex. 1005 (Klügl), 1:44-49, 7:8-19 
Ex. 1006 (Klügl Translation), 1:41-45, 7:9-20 
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Dr. Quinlan Testified That The Translation Makes Sense Given Klügl’s Overall Teachings

Ex. 2025 (Quinlan Depo), 13:23-14:6, 17:22-18:3
see also IPR2023-00292, Paper 23 (Reply) at 5 

. . .
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Patent Owner’s German-to-English Dictionary Confirms the Accuracy of Ex. 1006

Ex. 1028 (German-English Dictionary), pp. 293, 364
see also IPR2023-00292, Paper 23 (Reply) at 4 
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Translations in Industry Player Patents Also Confirm the Accuracy of Ex. 1006

see also IPR2023-00292, Paper 23 (Reply) at 4-5 

Robert Bosch:

Siemens:
Ex. 1029, [0025]; Ex. 1030, [0025]

Ex. 1031, [0006]; Ex. 1032, [0006]
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Translations in Industry Player Patents Also Confirm the Accuracy of Ex. 1006

see also IPR2023-00292, Paper 23 (Reply) at 4-5 

Continental:

Siemens:

Ex. 1033, [0008]; Ex. 1034, [0022]

Ex. 1035, [0006]; Ex. 1036, [0007]
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Translations in Industry Player Patents Also Confirm the Accuracy of Ex. 1006

see also IPR2023-00292, Paper 23 (Reply) at 4-5 

Ex. 1037, Title; Ex. 1038, Title

Daimler:
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Patent Owner’s Translator Declaration Is Conclusory

Ex. 2026 (Holthaus Dec.), ¶¶ 3-7
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Patent Owner’s Translator Neither Translated Klügl Nor Defined “Hubübersetzung” 

Ex. 1026 (Holthaus Depo.), 12:18-21, 15:2-9
see also Reply (Paper 23) at 3 
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Patent Owner’s Translator Posted on the Internet to Determine the Meaning of “Hubübersetzung” 

Ex. 1025 (Holthaus Post),
see also Reply (Paper 23) at 3-4
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Wirbeleit and Klügl Teach the Claimed “Hydraulic Link” 

Motivation to Combine Wirbeleit and Klügl
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Wirbeleit Teaches a “Passive” “Hydraulic Link” 

Ex. 1003 (Quinlan Dec.), 198-201
see also IPR2023-00292, Paper 1 (Petition) at 34-35 
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Figure 1 of Klügl Operates Without Stroke Translation 

Ex. 1006 (Klügl), 1:41-42, 3:23-28, 4:11-15
see also IPR2023-00292, Paper 23 (Reply) at 6-7 
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Figure 3 of Klügl Operates With Stroke Translation 

Ex. 1006 (Klügl), 5:51-6:6, 7:9-14
see also IPR2023-00292, Paper 23 (Reply) at 6-7 
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Patent Owner Improperly Conflates Figures 1 and 3 of Klügl

Ex. 1040 (Quinlan Reply Dec.), ¶¶ 26-29
see also IPR2023-00292, Paper 23 (Reply) at 9 
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Other Prior Art Confirms that Figure 1 of Klügl Does Not Apply a Stroke Ratio

see also IPR2023-00292, Paper 23 (Reply) at 11-12 

Ex. 2012,  1:50-51, 1:70-2:6

Ex. 2010, ¶¶ [0003]-[0005]

Ex. 2008, 1:9-10, 1:48-54

. . .
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Wirbeleit Requires Teachings From a Reference Like Klügl

see also IPR2023-00292, Paper 1 (Petition) at 20, 47

Ex. 1004 (Wirbeleit), 2:60-65

Wirbeleit:

Ex. 1006 (Klügl), 1:7-10, 1:60-2:2, 3:23-33

Klügl:

. . .
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Klügl’s Hydraulic Transmission Element Provides Many Benefits 

Ex. 1006 (Klügl), 3:52-55, 1:26-39, 3:1-10
see also IPR2023-00292, Paper 1 (Petition) at 48-50 

Accounts for wear / 
thermal changes:

Compact, easy to 
manufacture:

Allows for pre-
adjustment:
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Patent Owner’s Arguments Are Contrary to Both the Fact and the Law

IPR2023-00292, Paper 23 (Reply) at 20-21 

Klügl does not add “needless” complexity.  Wirbeleit lacks required 
detail, necessitating a reference like Klügl.

Patent Owner’s “visual inspection” of the figures in the Petition—and 
purported identification of issues with the figures’ designs—ignores  
that those figures are meant to be schematic.

The Petition was not required to include “set-in-stone” engineering 
drawings detailing a fully functional, ready to manufacture injector to 
prove obviousness.

Purported “disadvantages” with membranes do not lead away from 
combination.  The art merely expresses other alternatives.
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Claim 1’s “Opening” and “Closing” Forces

Ex. 1001 (’829 Patent), Claim 1

1. An injection valve for injecting fuel into a combustion chamber of an internal combustion engine, said injection valve comprising:

(a) a valve housing comprising:

a fuel inlet port;

an interior chamber fluidly connected to said fuel inlet port;

a nozzle comprising a nozzle orifice providing a fluid passage from said interior chamber to said combustion chamber;

(b) a valve needle disposed within said valve housing wherein said valve needle is movable between a closed position at which a 

sealing end of said valve needle contacts a valve seat to fluidly seal said interior chamber from said nozzle orifice, and an open 

position at which said sealing end of said valve needle is spaced apart from said valve seat whereby said interior chamber is fluidly 

connected with said nozzle orifice, wherein valve needle lift equals the distance traveled by said sealing end away from said valve 

seat;

(c) a needle spring associated with said valve needle, wherein said needle spring applies a closing force to said valve needle for 

biasing said valve needle in said closed position;

(d) an actuator assembly associated with said valve needle, wherein said actuator assembly may be activated to apply an opening

force to said valve needle stronger than said closing force, for moving said valve needle to said open position; and

(e) a hydraulic link assembly comprising a passive hydraulic link having a hydraulic fluid thickness through which said opening and

closing forces are transmitted, whereby said hydraulic fluid acts substantially as a solid with said thickness being substantially 

constant while said actuator assembly is activated and wherein said thickness of said hydraulic link is adjustable while said actuator 

is not activated in response to changes in the dimensional relationship between components of said injection valve to maintain a 

desired valve needle lift upon activation of said actuator assembly.



IPR2023-00292, -00293 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 34

The Petition Explained How “Opening” and “Closing” Forces Are Transmitted Through 
Wirbeleit/Klügl’s “Hydraulic Link” (’829 Patent, Claim 1)

IPR2023-00292, Paper 1 (Petition) at 31, 34-35;
Paper 23 (Reply) at 15-16 
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The Petition Explained How “Opening” and “Closing” Forces Are Transmitted Through 
Wirbeleit/Klügl’s “Hydraulic Link” (’829 Patent, Claim 1)

IPR2023-00292, Paper 1 (Petition) at 38, 39-40;
see also Paper 23 (Reply) at 15-16 
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Claim 1’s “Hydraulic Link” With an “Adjustable” “Thickness”

Ex. 1001 (’829 Patent), Claim 1

1. An injection valve for injecting fuel into a combustion chamber of an internal combustion engine, said injection valve comprising:

(a) a valve housing comprising:

a fuel inlet port;

an interior chamber fluidly connected to said fuel inlet port;

a nozzle comprising a nozzle orifice providing a fluid passage from said interior chamber to said combustion chamber;

(b) a valve needle disposed within said valve housing wherein said valve needle is movable between a closed position at which a 

sealing end of said valve needle contacts a valve seat to fluidly seal said interior chamber from said nozzle orifice, and an open 

position at which said sealing end of said valve needle is spaced apart from said valve seat whereby said interior chamber is fluidly 

connected with said nozzle orifice, wherein valve needle lift equals the distance traveled by said sealing end away from said valve 

seat;

(c) a needle spring associated with said valve needle, wherein said needle spring applies a closing force to said valve needle for 

biasing said valve needle in said closed position;

(d) an actuator assembly associated with said valve needle, wherein said actuator assembly may be activated to apply an opening 

force to said valve needle stronger than said closing force, for moving said valve needle to said open position; and

(e) a hydraulic link assembly comprising a passive hydraulic link having a hydraulic fluid thickness through which said opening and 

closing forces are transmitted, whereby said hydraulic fluid acts substantially as a solid with said thickness being substantially

constant while said actuator assembly is activated and wherein said thickness of said hydraulic link is adjustable while said actuator

is not activated in response to changes in the dimensional relationship between components of said injection valve to maintain a

desired valve needle lift upon activation of said actuator assembly.
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Wirbeleit/Klügl’s “Hydraulic Link” Behaves Differently During Actuation and Rest

see also IPR2023-00292, Paper 1 (Petition) at 38;
Paper 23 (Reply) at 16-18 

Ex. 1006 (Klügl), 3:23-33, 4:11-15

Ex. 1006 (Klügl), 4:25-31

Actuation:

Rest:
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Dr. Quinlan Explained That Patent Owner Mis-Reads Klügl: There Is No “Design Flaw”

Ex. 1040 (Quinlan Reply Dec.), ¶¶ 43-44, 45-46, 47;
see also IPR2023-00292, Paper 23 (Reply) at 16-17 
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Wirbeleit/Klügl’s “Hydraulic Link” Does “Adjust[]” to Account for Component Size Changes 
and Maintain Lift 

Ex. 1006 (Klügl), 3:63-4:10;
see also IPR2023-00292, Paper 1 (Petition) at 38;

Paper 23 (Reply) at 16-18 
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Dr. Quinlan Explained Why Patent Owner’s Position Is Wrong: Different Forces Applied to Klügl’s 
Membrane 6 at Different Times Result in Different Behavior 

Ex. 1041 (Quinlan Reply Dec.), ¶¶ 49-52;
see also IPR2023-00292, Paper 23 (Reply) at 16-18 
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Wirbeleit and Klügl Teach Injectors Employing the Claimed Type of Actuator 
(’829 Patent, Claim 6)

Ex. 1004 (Wirbeleit) at 2:13-17, 2:60-64 
see also IPR2023-00292, Paper 1 (Petition) at 41-42; 

Paper 23 (Reply) at 18 
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Wirbeleit and Klügl Teach Injectors With Controllable Lift (’829 Patent, Claim 11)

Ex. 1004 (Wirbeleit) at 3:1-7;
see also IPR2023-00292, Paper 1 (Petition) at 19, 41-42;

Paper 23 (Reply) at 19 
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Wirbeleit and Klügl Teach the Claimed Actuation Time Range (’829 Patent, Claim 14)

Ex. 1006 (Klügl) at 4:22-24;
see also IPR2023-00292, Paper 1 (Petition) at 44;

Paper 23 (Reply) at 19-20 
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Newcomb Teaches Injectors Made from Materials With Matching Thermal Expansion Coefficients

Ex. 1014 (Newcomb) at 1:5-7; 1:34-42; 3:64-68;
see also IPR2023-00292, Paper 1 (Petition) at 53-55



IPR2023-00292, -00293 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 46

Overview of Argument

Introduction

Patent Owner’s Translation Arguments Lack Merit
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Grounds 3 and 4 Apply Patent Owner’s Erroneous District Court Claim Constructions

IPR2023-00292, Paper 1 (Petition) at 55-56
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The Combination of Klügl and Hayes Is Operable

Ex. 1003 (Quinlan Dec.), ¶¶ 412-414
See also IPR2023-00292, Petition (Paper 1) at 64-65 
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