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I, Dr. J. Matt Quinlan, do hereby declare: 
 

1. I am making this declaration at the request of Defendant General Motors, LLC 

(“GM”) in the above-captioned case, and have been asked to provide testimony and opinions 

regarding certain aspects of U.S. Patent Nos. 6,298,829 B1 (“’829 Patent”) and 6,575,138 B2 

(“’138 Patent”) (collectively, “Asserted Patents”).  Specifically, I was asked to testify about what 

the plain and ordinary meaning is of certain claim terms to one of ordinary skill in the art.  This 

declaration is submitted in accordance with Eastern District of Texas Local Patent Rule 4-3(b). 

2. This declaration, including the exhibits hereto and cited materials, identifies my 

opinions to date, although I may provide further testimony and opinions if asked to testify in court 

or at a deposition.  I also reserve the right to supplement or amend my opinions, as well as the 

bases for those opinions, if I receive additional relevant information or to respond to opinions 

offered by other experts in this case.  I may rely on demonstrative exhibits, including pictures, 

figures, and drawings that appear in this report and the referenced exhibits and materials.  

3. In preparing this declaration, I have reviewed the Asserted Patents and their 

prosecution histories, as well as the documents mentioned in this declaration.  This declaration 

provides background information regarding fuel injectors and my expert opinions regarding the 

Asserted Patents, including opinions relating to the proper construction of certain claim terms and 

the bases for my opinions.  In forming my opinions, I relied on my education, knowledge, and 

experience and I considered the level of ordinary skill in the art as discussed below.  

I. QUALIFICATIONS 

4. My curriculum vitae (“CV”) is attached hereto as Exhibit A and provides an 

accurate identification of my background and experience. 
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5. I am currently an assistant professor in the Mechanical and Aerospace Engineering 

department at the University of Colorado, Colorado Springs (“UCCS”).  I am also the Director of 

UCCS’s Combustion and Acoustics Lab. 

6. I received a B.S. in mechanical engineering from Colorado State University in 

2001.  

7. From 2001 to 2006, I worked as a fuel systems engineer at Sturman Industries.  My 

responsibilities included the development, testing, design, analysis, and customer 

interface/installation of diesel fuel injectors.   

8. Starting in 2006, I returned to Colorado State University to continue my studies.  I 

received a M.S. in mechanical engineering in 2009. 

9. Starting in 2009, I attended the Georgia Institute of Technology.  While there, I 

served as a Graduate Research Assistant and Research Engineer, focusing on combustion 

instability in liquid propellant rocket engines and the remote measurement of rocket engine 

chamber pressure dynamics. 

10. I received a Ph.D. in aerospace engineering from the Georgia Institute of 

Technology in 2015.   

11. From 2005 to the present, I also worked as a consultant engineer for my own 

consulting firm, known as Quinlan Engineering and Design, LLC.  I engage in engineering design, 

development, and analysis in fuel systems. 

12. I joined the faculty at UCCS in 2018 as a visiting assistant professor and 

permanently in 2019 as an assistant professor. 

13. I am the named inventor on a number of patents relating to automotive technology, 

including fuel injectors.  These patents include, for example, U.S. Patent No. 7,681,592 (entitled 
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“Three-way poppet valves with floating seat”), U.S. Patent No. 8,282,020 (entitled “Three-way 

valves and fuel injectors using the same”), and U.S. Patent No. 8,366,018 (entitled “Oil Intensified 

common rail injectors”). 

14.  I have also co-authored papers relating to fuel injectors, including “Evaluation of 

a 3-Way Direct Needle Control Unit Injector on Hydraulic Test Bench and V8 Engine,” SAE 

Technical Paper 2004-01-0024 (2004). 

15. A complete list of my patents and publications is included as part of my attached 

CV. 

II. MATERIALS REVIEWED 

16. In preparing this declaration, I have reviewed the following materials: 

a. The Asserted Patents; 

b. The file histories of the Asserted Patents; 

c. The parties’ proposed constructions of claim terms for the Asserted Patents; 

d. Plaintiff Westport Fuel Systems Canada Inc.’s (“Westport”) Disclosure of Asserted 

Claims and Infringement Contentions in this action; 

e. Merriam-Webster’s Collegiate Dictionary Excerpt (10th ed. 1997) (Exhibit B); and  

f. American Heritage Dictionary Excerpt (3d ed. 1996) (Exhibit C). 

III. LEGAL STANDARDS 

17. I am not an attorney but have been instructed in and applied the law as described in 

this section.

A. Claim Construction

18. I have been informed and understand that the words of a patent claim are generally 

given their ordinary and customary meaning, which is the meaning that the term would have to a 

person of ordinary skill in the art in question at the time of the invention, i.e., as of the effective 
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filing date of the patent application.  The person of ordinary skill in the art is deemed to read the 

claim term or claim limitation not only in the context of the particular claim in which the disputed 

term appears, but in the context of the entire patent, including the specification.  I understand that 

claim construction may deviate from the ordinary and customary meaning of a disputed term only 

if (1) a patentee sets out a definition and acts as his or her own lexicographer, or (2) the patentee 

disavows the full scope of a claim term either in the specification or during prosecution.  

19. I have been informed and understand that the first step in claim construction is to 

look to the language of the claims themselves.  I understand it is a bedrock principle of patent law 

that the claims of a patent define the invention to which the patentee may exclude others from 

using.   

20. I have been informed and understand that claims should also be read in view of 

other claims of the patent, both asserted and unasserted.  I understand that claim terms are normally 

used consistently throughout the patent, and therefore the usage of a term in one claim can often 

help in understanding the meaning of the same term in other claims.  Further, I understand that 

differences among claims can also be a useful guide in understanding the meaning of particular 

claim terms.  As a specific example, I understand that the presence of a dependent claim with a 

particular limitation gives rise to a presumption that this limitation is not present in the independent 

claim from which it depends.   

21. I have been informed and understand that claims must be read in view of the 

specification, of which they are a part.  But while claim terms are understood in light of the 

specification, a claim construction must not import limitations from the specification into the 

claims.  Absent limiting circumstances, a patentee is entitled to the full breadth of claim scope 

supported by the claims and specification.   
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22. I have been informed and understand that a court may rely on extrinsic evidence to 

shed useful light on the relevant art.  Though extrinsic evidence is generally less significant and 

less reliable than intrinsic evidence, the court may rely on extrinsic evidence at least to (1) help 

educate the court regarding the field of the invention, and (2) determine what a person of ordinary 

skill in the art would understand the claim terms to mean.   

23. I have been asked to review the claims and provide testimony regarding the plain 

and ordinary meaning of the claims from the perspective of one of ordinary skill in the art.  My 

opinions on claim construction expressed in this Declaration are from the perspective of, and based 

upon the knowledge of, a person of ordinary skill in the art at the time of the invention, and are 

consistent with my understanding as stated above. 

B. Person of Ordinary Skill in the Art 

24. I have been informed and understand that the level of ordinary skill in the relevant 

art at the time of the invention is relevant to inquiries such as the meaning of claim terms, the 

meaning of disclosures found in the prior art, and the reasons a person of ordinary skill in the art 

(“POSITA”) may have for combining references. 

25. I have been informed and understand that factors that may be considered in 

determining the level of ordinary skill include: (1) the education of the inventor; (2) the type of 

problems encountered in the art; (3) prior art solutions to those problems; (4) rapidity with which 

innovations are made; (5) sophistication of the technology; and (6) education level of active 

workers in the relevant field.  I have been further informed and understand that a POSITA is also 

a person of ordinary creativity. 

26. A POSITA in the technology field of the Asserted Patents would, in my opinion, 

have had a degree in mechanical engineering or a similar discipline, along with 2 years of 
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professional experience working with the design and development of fuel injection systems for 

internal combustion engines or an equivalent level of skill, knowledge, and experience.   

27. In my opinion, this POSITA would have been aware of and generally 

knowledgeable about how fuel injectors and the valves used within are structured and operate, and 

how they are used to deliver fuel to an engine’s combustion chambers.   

28. In my opinion, a POSITA would have had the same basic level of skill and 

background knowledge regardless of whether the ’829 patent is entitled to an October 1999 or 

March 2000 filing date, as set forth below. 

29. In my opinion, a POSITA would have had the same basic level of skill and 

background knowledge regardless of whether the ’138 patent is entitled to an October 1999, March 

2000, or May 2001 filing date, as set forth below. 

30. In view of my educational background (e.g., a M.S. in mechanical engineering and 

Ph.D. in aerospace engineering) and work experience in the fuel injector field, I am a person of 

more than the ordinary level of skill in the art of the Asserted Patents.  In forming my opinion, I 

have drawn on my academic background and professional experiences.  My opinions herein, 

however, were formed taking into account the perspective of an ordinarily skilled artisan. 

IV. THE ASSERTED PATENTS 

A. The ’829 Patent 

1. Effective Filing Date 

31. I understand that the application leading to the ’829 Patent was filed on March 9, 

2000.   

32. Based on my review of the ’829 Patent, I note that it also references an October 15, 

1999 provisional application filing on its face.  
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33. For purposes of this declaration, I have been instructed to use October 15, 1999 as 

the effective filing date of the ’829 Patent.  My opinions in this declaration were formed from the 

perspective of a POSITA as of October 15, 1999, including both the knowledge of a POSITA at 

that time as well as how a POSITA would have understood the prior art.  Nevertheless, the opinions 

I express in this declaration would be the same regardless of whether the ’829 Patent has an 

October 15, 1999 or a later March 9, 2000 effective filing date. 

2. Overview 

34. The ’829 Patent relates to “high pressure fuel injection valves or injectors for 

internal combustion engines” that are “directly controllable by” a “piezoelectric or 

magnetostrictive” activator.  (’829 Patent, 1:12-16.)   

35. According to the ’829 Patent, the injector also includes a “passive hydraulic link.”  

(Id., 1:17.) 

36. The ’829 Patent begins by discussing prior art fuel injectors. 

37. Here, the ’829 Patent explains that as of its filing, it was known to be beneficial to 

engage in “[d]irect injection.”  Direct injection entails injection directly into the “combustion 

chamber of an internal combustion engine[.]”  (Id., 1:21-29.)  The ’829 Patent explains that this 

type of injection—in contrast to indirect injection into the manifold and outside of the combustion 

chamber—is “desirable” because it improves engine performance and reduces emissions.  (Id.)   

38. The ’829 Patent also explains that “prior direct fuel injection systems” that were 

“hydraulically actuated,” employ “solenoid actuators,” or “use piezoelectric or magnetostrictive 

actuation” were all known and available.  (E.g., id., 1:56-57, 2:24-27, 2:62-65.)   

39. The ’829 Patent goes on, however, to identify certain purported problems with these 

known systems.   
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40. For instance, hydraulically actuated systems require “additional hydraulic 

hardware” which adds “increased bulkiness” and subjects the system to a “delayed response” and 

reduced “controllability of movement of the injection valve.”  (Id., 2:1-23.)   

41. Solenoid actuators are “not suitable for” use with “high-pressure fuels.”  (Id., 2:45-

48.)   

42. Further, known piezoelectric and magnetostrictive actuators were purportedly only 

used to “operate a control valve, which in turn controls the flow of a hydraulic fluid to operate an 

injection valve” resulting in delayed injector operation and increased complication.  (Id., 3:39-50.)   

43. After discussing these known fuel injectors, the ’829 Patent proposes a “directly 

actuated” injector that does not include “an intermediate active hydraulic operator generating any 

actuating forces.”  (Id., 3:45-48.)   

44. The ’829 Patent explains that its injector does include a “passive hydraulic link.”  

(Id., 4:20, 7:10-20.)   

45. The patent explains however, that in contrast to “[c]onventional active hydraulic 

operators,” the passive “hydraulic link” employed by its injector “merely transmits the actuating 

forces” or serves as a “load path” “but is not employed to generate an actuating force for actuating 

the valve.”  (Id.)   

46. The ’829 Patent also notes that the “passive hydraulic link” provides a “further 

advantage” in that it “may be employed to correct for differential thermal expansion, wear and 

dimensional variability within permitted manufacturing and assembly tolerances.”  (Id., 7:43-46.)   

47. The link does this by “auto-adjusting itself in response to these effects by allowing 

movement of hydraulic fluid between opposite sides of [a] hydraulic piston” to “re-zero[] itself to 

ensure that a desired valve needle lift is maintained.”  (Id., 7:46-51.) 
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48. The below annotated versions of Figures 1 and 2 of the ’829 Patent provide an 

example of a “directly actuated fuel injection valve 100.”  (Id., 8:39-41.)     

 

 

(Id., Figs. 1-2 (annotated).)   

49. The elements of this injector have been annotated as follows: 

50. Teal: A “valve housing 102,” “cap 104,” and “tip 106” that “provide a fluidly 

sealed valve body.”  (Id., 8:41-43.)   

51. Blue: An “inlet port 108” (blue) allows fuel to enter the hollow injector interior 

(partially annotated orange).  (Id., 8:45-46.)   
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52. Orange: interior space within the injector that receives fuel from the inlet port.  

(Id.)   

53. Dashed blue outline: A “valve tip 106” with a “nozzle orifice 110” “through which 

fuel exits” the injector.  (Id., 8:46-48.)   

54. Green:  A “valve needle 114” within the injector.  (Id., 8:59-60.)  One end of the 

needle is located at the nozzle “seat 112,” adjacent to the nozzle orifice.  (Id., 8:52-62.)   

55. Red: A “needle spring 116” that is located at the end of the needle opposite the 

nozzle and “biases valve needle 114 in the closed position.”  (Id., 9:16-19.)   

56. Purple: A “magnetostrictive actuator” including a member 130, coil 132, and flux 

tube 134 located within the housing.  (Id., 9:45-49.)   

57. Pink: “[H]ydraulic fluid 164b” of “a hydraulic link assembly.”  (Id., 10:62-64; 

12:46-51.) 

58. The ’829 Patent also explains how the injector operates.  More particularly, to open 

the injector and inject fuel, current is applied to the actuator causing it to “expand” and “provide[] 

an opening force in opposition to the closing force of the spring assembly.”  (Id., 9:51-10:8.)   

59. “The opening force generated by the actuator assembly is transmitted to valve 

needle 114 through” “hydraulic fluid 164b” of “a hydraulic link assembly.”  (Id., 10:62-64; 12:46-

51.)   

60. The ’829 Patent also explains that the injector can auto adjust because the space 

containing fluid 164b is connected to another space containing fluid 164a (light pink) via a 

“narrow clearance gap between” the needle’s “piston 114b and hydraulic cylinder 160.”  (Id., 

12:57-60.)   
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61. During actuation, fluid “does not have time to flow” through this gap and the fluid 

164b instead “acts as a solid and transfers the movement of magnetostrictive member 130 to valve 

needle 114.”  (Id., 12:57-66.)     

62. When the injector is at “rest,” however, “fluid” 164b and 164a can “redistribute 

itself by flowing through the clearance gap” so as to “re-zero” the piston.  (Id., 11:41-49.) 

3. Prosecution History of the ’829 Patent 

63. As noted above, I have reviewed the ’829 Patent’s prosecution history.   

64. Originally filed claims 1–20 were rejected in a March 2001 office action as 

anticipated by or obvious over U.S. Patent No. 3,598,506 to O’Neill.     

65. Claims 21-30, which either required a particular “magnetostrictive member” 

structure or were directed to a method, were allowed.     

66. In rejecting claims 1-20, the Examiner pointed to Fig. 4 of O’Neill as pertinent, 

which I have reproduced below for reference: 

 

(O’Neill, Fig. 4.)   
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67. The Examiner explained that chambers 42 and 43 shown in this figure correspond 

to the “hydraulic link assembly” required by the pending claims.  (Id., p. 120.)   

68. I have reviewed the O’Neill reference.  In O’Neill, to open the injector, 

“electroexpansive material 44” expands as a result of the application of an electrical signal.  This 

then results in fluid being pushed out of chamber 41 and the transmission of the expansive force 

of material 44 through the fluid stored “chamber 41,” to “passage 42,” to “piston cylinder 43,” and 

finally to a “piston 50” for purposes of opening a “valve 55” to which the piston is attached.  

(O’Neill, 4:10-49.)   

69. The applicant responded to the Examiner’s rejection in June 2001 by noting that 

“O’Neill … rel[ies] on the dynamic flow of a hydraulic fluid to actuate/open the valve.”   

70. According to the applicant, in O’Neill, the “electroexpansive material 44 is 

activated to displace fluid from chamber 41 through passage 42 in piston cylinder 43 to lift piston 

50 and open the valve.”     

71. Because of this, the applicant characterized O’Neill’s device as employing fluid 

flow and displacement, and not the “‘passive’ hydraulic link” required by the claims.  Similarly, 

the applicant argued that because O’Neill’s “actuating fluid is displaced and flows dynamically,” 

it “behaves as a liquid” and not “substantially as a solid while said actuator assembly is activated” 

as required.       

72. The claims were allowed immediately after this response.   

4. The ’829 Patent’s Claims 

73. For reference, claims 1-3, 6, 11-12, 14-15, and 18-20 of the ’829 Patent are 

reproduced below: 
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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 
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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. 

2. The injection valve of claim 1 wherein said thickness of said 

hydraulic link is auto-adjustable while said actuator assembly is not 

activated in response to changes in said dimensional relationship 

caused by differential thermal expansion. 

3. The injection valve of claim 2 wherein said thickness of said 

hydraulic link is auto-adjustable while said actuator assembly is not 

activated in response to changes in said dimensional relationship 

caused by wear to components of said injection valve. 

6. The injection valve of claim 1 wherein said actuator assembly 

comprises a magnetostrictive member or a piezoelectric stack. 

11. The injection valve of claim 6 wherein when said actuator 

assembly is controllable to control said desired lift to between 10 

and 100 percent of maximum lift. 

12. The injection valve of claim 11 wherein said lift is 

controllable by controlling the electric current directed or voltage 

applied to said respective magnetostrictive or piezoelectric actuator 

assembly. 

14. The injection valve of claim 6 wherein said valve needle is 

controllable to move between said open and closed positions in less 

than about 200 microseconds. 
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15. The injection valve of claim 6 further comprising a 

compression spring member for applying a compressive force to 

said magnetostrictive or piezoelectric member. 

18. The injection valve of claim 1 wherein said fuel is injected 

into said combustion chamber at a pressure greater than about 2000 

psi (about 13.8 MPa). 

19. The injection valve of claim 1 wherein said valve housing 

comprises a plurality of parts which are joined with each other to 

provide a fluidly sealed body. 

20. The injection valve of claim 1 wherein said valve housing, 

said valve needle, and said actuator assembly, are selected from 

materials with similar thermal expansion coefficients to reduce 

changes in the dimensional relationship between said components 

caused by changes in temperature. 

B. The ’138 Patent 

1. Effective Filing Date 

74. I understand that the application leading to the ’138 patent was filed on May 23, 

2001.   

75. Based on my review of the ’138 patent, I note that it both identifies itself as a 

continuation-in-part of a March 9, 2000 application, and makes reference to an October 15, 1999 

provisional application.  

76. For purposes of this declaration, I have been instructed to use October 15, 1999 as 

the effective filing date of the ’138 patent.  My opinions in this declaration were formed from the 

perspective of a POSITA as of October 15, 1999, including both the knowledge of a POSITA at 

that time as well as how a POSITA would have understood the prior art.  Nevertheless, the opinions 
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I express in this declaration would be the same regardless of whether the ’138 patent has an 

October 15, 1999, a March 9, 2000, or a May 23, 2001 effective filing date. 

2. Overview 

77. The ’138 Patent is a continuation-in-part of the ’829 Patent, and, thus, includes a 

similar specification to the ’829 Patent, with some differences as noted below. 

78. The below annotated versions of Figures 1 and 2 of the ’138 patent provide an 

example of an “outwardly opening directly actuated fuel injection valve.”  (’138 Patent, 8:61-63.)     

 

(Id., Figs. 1-2 (annotated).)   

79. The elements of this injector have been annotated as follows: 

80. Teal: A “valve housing 102” and “[v]alve cap 104” that “provide a fluidly sealed 

valve body.”  (Id., 9:4-6.)   

81. Blue: A “fuel inlet 208,” as shown in Figure 2.  (Id., 13:34.)   

82. Orange: The injector interior that receives fuel from the inlet.  (Id., 9:4-9.)   
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83. Green:  A “valve member 114” located within the injector.  (Id., 9:23-27.)  

84. Dashed blue outline: A “valve seat 112” that is contacted by one end of the valve 

member 114 to close the injector.  (Id., 9:23-27, 59-64.)   

85. Red: A “valve spring 116” in the form of a “disc or washer spring” (or a “coil 

spring”) that “biases” the member 114 “in the closed position.”  (Id., 10:13-19.)   

86. Purple: A “magnetostrictive actuator” including a member 130, bobbin 131, coil 

132, and flux tube 134 located within the housing.  (Id., 10:41-46.)   

87. Pink: “[H]ydraulic fluid 164b” of “a hydraulic link assembly.”  (Id., 11:65-67; 

14:16-22.)   

88. The ’138 Patent also explains how the injector operates.  More particularly, to open 

the injector, current is applied to the actuator causing it to “grow[] in length.”  (Id., 10:51-60.)   

89. This causes the actuator to push an intermediate “sliding pole 140” towards the 

“valve member 114 to provid[e] a force for opening injection valve 100.”  (Id., 10:59-62.)  

90. “The opening force generated by the actuator assembly is transmitted to valve 

member 114 through” “hydraulic fluid 164b” of the “a hydraulic link assembly.”  (Id., 11:65-67; 

14:16-22.)  During actuation, fluid “does not have time to flow” out of the space that contains it 

and fluid 164b thus “acts as a solid.”  (Id., 14:26-40.)     

91. The patent also explains that the injector allows for “[a]uto-adjustments” via “the 

migration of hydraulic fluid from chamber 164b on one side of the hydraulic piston 114b to 

chamber 164a” (light pink) “on the other side” of the piston.  (Id., 15:14-25.) 

3. Prosecution History of the ’138 Patent 

92. As noted above, I have reviewed the ’138 Patent’s prosecution history.   

93. The originally filed claims were rejected in a November 2002 office action as 

obvious over U.S. Patent No. 5,630,550 to Kurishige.     
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94. I have reviewed the Kurishige reference.  Fig. 1 of Kurishige is reproduced below: 

 

(Kurishige, Fig. 1.)   

95. To open the depicted injector, element 8 is actuated and expands.  This then forces 

piston 9 down.  The movement of piston 9 applies force to fluid in chamber 10, shown in the figure, 

which flows from the outer chamber 10, through holes 22, and into the narrower inner cylinder 18 

causing piston 6 to move by an amplified distance.  Needle 4, which is connected to the piston 6, 

then lifts and valve 1 opens.  (Id., 5:45-67.)    

96. The applicant responded to the Examiner’s rejection in February 2003 by noting 

that Kurishige is a “conventional ‘dynamic’ hydraulic system, which relies upon the flow of 

hydraulic fluid” from chamber 10 to the inner cylinder “to actuate a needle valve.”     

97. The applicant then argued that Kurishige is “structurally and functionally 

distinguished from the applicants’ ‘passive’ hydraulic link.  In a ‘dynamic’ hydraulic system, the 

hydraulic fluid does not ‘act substantially as a solid with the thickness being substantially constant 

while the actuator assembly is actuated’, as recited in claim 1 … because the hydraulic fluid must 

flow from one chamber to another to cause needle movement.”   
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98. The claims were allowed immediately after this response.   

4. The ’138 Patent’s Claims 

99. For reference, claims 1-3, 6, 13-14, 17-21, and 26-28 of the ’138 Patent are 

reproduced below: 

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; 

and 

a valve seat for cooperating with a valve member to seal said 

interior chamber from said combustion chamber when said 

injection valve is closed; 

(b) said valve member having one end disposed within said 

valve housing and an opposite end extendable from said 

valve seat toward said combustion chamber, wherein said 

valve member comprises a sealing surface that fluidly seals 

against said valve seat when said injection valve is closed 

and that is liftable away from said valve seat when said 

injection valve is open; 

(c) a biasing mechanism associated with said valve member, said 

biasing mechanism applying a closing force to said valve 

member when said valve member is in said closed position; 

(d) an actuator assembly associated with said valve member, 

wherein said actuator assembly may be actuated to apply an 

opening force to said valve member stronger than said 
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closing force, for moving said valve member 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 actuated and wherein said thickness of said 

hydraulic link is adjustable while said actuator assembly is 

not actuated in response to changes in the dimensional 

relationship between components of said injection valve to 

maintain a desired valve lift upon actuation of said actuator 

assembly. 

2. The injection valve of claim 1 wherein said thickness of said 

hydraulic link is auto-adjustable while said actuator assembly is not 

actuated in response to changes in said dimensional relationship 

caused by differential thermal expansion. 

3. The injection valve of claim 2 wherein said thickness of said 

hydraulic link is auto-adjustable while said actuator assembly is not 

actuated in response to changes in said dimensional relationship 

caused by wear to components of said injection valve. 

6. The injection valve of claim 1 wherein said actuator assembly 

comprises a dimensionally responsive member. 

13. The injection valve of claim 6 wherein said dimensionally 

responsive member is formed from a piezoelectric material. 

14. The injection valve of claim 6 further comprising a 

compression spring member for applying a compressive force to 

said dimensionally responsive member. 
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17. The injection valve of claim 6 wherein said actuator 

assembly is controllable to maintain said desired lift between 10 and 

100 percent of maximum lift. 

18. The injection valve of claim 17 wherein said lift is 

controllable by varying at least one of the electric current, the 

electric voltage and the magnetic field imposed upon said 

dimensionally responsive member. 

19. The injection valve of claim 6 wherein said valve member is 

controllable such that said valve member moves between said open 

and closed positions in less than about 200 microseconds. 

20. The injection valve of claim 6 further comprising a biasing 

mechanism for applying a compressive force to said dimensionally 

responsive member. 

21. The injection valve of claim 1 wherein said biasing 

mechanism comprises a spring. 

26. The injection valve of claim 1 wherein said fuel is injected 

into said combustion chamber at a pressure greater than about 2000 

psi (about 13.8 Mpa). 

27. The injection valve of claim 1 wherein said valve housing 

comprises a plurality of parts which are joined with each other to 

provide a fluidly sealed body. 

28. The injection valve of claim 1 wherein said valve housing, 

said valve member and said actuator assembly are selected from 

materials having thermal expansion coefficients sufficiently 

compatible such that changes in the dimensional relationship 

between said components caused by changes in temperature are 

reduced. 
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2001 at 4 (“None of the cited references…disclose or suggest a ‘passive’ hydraulic link, as defined 

in the present specification”) (citing ’829 Patent, 7:14-20).  

104. The applicant further defined what this term means during prosecution of the 

application of the ’138 Patent: “A major difference between a ‘dynamic’ hydraulic system and a 

‘passive’ hydraulic system is the presence in dynamic hydraulic systems of fluid passages that 

allow the hydraulic fluid to flow during an actuation event.”  See Response dated February 21, 

2003 at 9. 

105. The applicant continued: “In passive hydraulic systems like the applicants’, the 

hydraulic oil is substantially contained, thereby avoiding the flow of hydraulic fluid during an 

actuation event when the valve member is moving from a closed position to an open position.” Id. 

at 9-10. 

106. Thus, starting with the words of the claims themselves read in view of the 

specifications, and considering the applicant’s discussion during prosecution, in my opinion, a 

POSITA would understand the term “passive hydraulic link” to mean “sealed hydraulic fluid 

transmitting actuating forces but not employed to generate an actuating force.” 

107. Westport’s construction is incomplete and is not the plain and ordinary meaning of 

this term.  Westport’s construction does not accurately reflect the understanding of one of skill in 

the art in view of the intrinsic evidence described above.   

108. First, Westport’s proposed construction does not account for the hydraulic fluid 

being sealed, but that is a specific feature of a “passive hydraulic link” as defined and described in 

the specifications (“the hydraulic fluid sealed within the hydraulic link assembly,” ’829 Patent, 

7:14-20; ’138 Patent 7:28-34) and by the applicant during prosecution (“[i]n passive hydraulic 
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systems like the applicants’, the hydraulic oil is substantially contained,” ’138 Patent Prosecution 

History, Response dated 2/21/2003 at 9).   

109. Westport’s construction also excludes the requirement that the hydraulic fluid is 

not employed to generate an actuating force.  This too is explicitly recited in the specification (“the 

hydraulic fluid…is not employed to generate an actuating force for actuating the valve,” ’829 

Patent, 7:14-20; ’138 Patent 7:28-34), which the applicant identified as the definition of the term 

“passive hydraulic link” during prosecution (“None of the cited references…disclose or suggest a 

‘passive’ hydraulic link, as defined in the present specification,” ’829 Patent Prosecution History, 

Response dated June 20, 2001 at 4 (citing ’829 Patent, 7:14-20)).  That is, this requirement was 

used by the applicant to distinguish the “passive hydraulic link” from a “dynamic” hydraulic link.  

Without this requirement, Westport’s proposed construction does not distinguish the “passive” 

hydraulic link from a “dynamic” hydraulic link, and therefore would broaden the scope of the 

claims to capture subject matter (“dynamic” hydraulic link) that the applicant expressly 

distinguished and did not consider to be the invention.   

110. It is also worth noting that Westport’s proposed construction for this term is simply 

the words of the claim that are already recited in the claim itself: “a hydraulic link assembly 

comprising a passive hydraulic link having a hydraulic fluid thickness through which said 

opening and closing forces are transmitted.”  Westport’s proposed construction thus effectively 

reads the words “passive hydraulic link” out of the claim.  As discussed above, I understand that a 

construction should give a term its plain meaning to one of ordinary skill in the art, and should not 

read out the claim term.   
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chamber” to the “nozzle orifice” and subsequently the “combustion chamber.”  It is not a valve 

member that could, for instance, be used to simply open an intermediate/pilot control valve that 

does not open to the combustion chamber. 

115. The valve needle is identified as reference numeral 114 in the specification of the 

’829 Patent and is shown in green below: 

 

(’829 Patent, Fig. 1 (annotated).) 

116. As shown in Figure 1 above, and as described in the specification, the “[v]alve 

needle 114 is disposed within the interior of the valve body and contacts valve seat 112 to close 
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injection valve 100 by preventing fuel from passing beyond valve seat 112 to nozzle orifice 110.”  

’829 Patent, 8:59-62. 

117. The “valve needle” as claimed, described in the specification, and shown in the 

figures of the ’829 Patent pertains to a directly actuated injector, and it is my opinion that a 

POSITA reading the entire ’829 Patent would likewise understand the valve needle to be for a 

directly actuated injector.  Significantly, the actuator directly applies forces, transmitted 

unchanged through the passive hydraulic link, to open and close the injection valve needle, which 

seals the fluid path to the combustion chamber. 

118. In particular, the specification repeatedly and consistently characterizes the 

“invention” as “an injection valve that is directly controllable.”  (Id., 1:12-17.) 

119. The specification also explains that the injector meets a “need for an injector that is 

directly actuated.”  (Id., 3:45-48.) 

120. Further, the ’829 Patent explains that it provides “advantages” and “benefits” 

because it is a “directly actuated injector.”  (Id., 8:18-19; 16:18-20.) 

121. For instance, the ’829 Patent lists a benefit that the invention “eliminat[es] the need 

for … valves that are employed by conventional hydraulically actuated injection valves.” (Id., 

16:24-28.)  In other words, the directly-actuated injector of the ’829 Patent is beneficial because it 

does not use intermediate/pilot control valves used in “conventional” indirectly actuated fuel 

injectors.   

122. Moreover, the patent contrasts its directly-actuated valve with prior art valves that 

are indirectly actuated.  (See, e.g., id., 3:33-45.) 
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123. The ’829 Patent is even entitled “Directly Actuated Injection Valve.”  (Id., Cover.)  

The first line of the abstract of the ’829 Patent recites: “A directly actuated injection valve….” 

(Id., Abstract.) 

124. The only embodiments in the ’829 Patent disclose a directly actuated injection 

valve, where the “valve needle” operates to directly seal the interior chamber of the device from 

the engine’s combustion chamber.  There is no disclosure of a valve needle operating as an 

intermediate device connecting the interior chamber to some other valve that in turn opens the 

fluid path from the interior chamber to the internal combustion chamber—thus acting as a pilot 

valve.   

125. The above evidence from the ’829 Patent supports my opinion that a POSITA 

would understand the “invention” described and claimed in the ’829 Patent is a specific 

improvement to a directly actuated injector, and, thus, the valve needle directly seals the interior 

chamber from the combustion chamber, which is the plain and ordinary meaning of this term in 

the context of a directly actuated injector.  The invention does not pertain to an indirectly actuated 

injection valve.   

126. Westport’s construction, however, appears to impermissibly broaden the term to 

cover this very different arrangement of an indirectly actuated injection valve—the type of 

arrangement that the patents criticized and that the invention purports to overcome. 

127. The differences between a directly actuated injector and an indirectly actuated 

injector are important in understanding the proper interpretation of the term “valve needle.”  A 

directly actuated injector has a single valve, on which the actuator operates.  Furthermore, the 

single valve directly seals the fuel supply from the combustion chamber when this injection valve 

needle is closed.  On the other hand, an indirectly actuated injector has a control valve on which 
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the actuator operates—a second valve in addition to the injection valve needle.  The control valve, 

in turn, hydraulically changes the injection valve needle opening/closing forces.  This latter type 

of injector is not what is disclosed in the ’829 Patent. 

128. In my opinion, the term “valve needle” within the ’829 Patent must therefore refer 

to an injection valve needle that separates the injector’s interior chamber from the combustion 

chamber. 

129. As set forth above, the plain and ordinary meaning of the claim language and 

surrounding context makes it clear that the valve needle opens to the combustion chamber and not 

any other chamber.  The specification is fully consistent with, and supports, this understanding of 

the term; all disclosed embodiments describe the valve needle opening to the combustion chamber 

and all figures show the same.   

130. Second, Westport’s construction attempts to broaden the term “valve needle” to be 

a “valve component.”  In my opinion, however, the use of the term “needle” indicates that there is 

a specific structure ascribed to the valve such that it is not simply a “valve component.” 

131. A valve can be any variety of mechanical structure.  A valve needle, however, is a 

specific type of valve.  Specifically, every figure of the ’829 Patent shows the valve needle 114 as 

a slender elongated pointed rod, which is exactly how one of skill in the art would understand the 

term.  (See, e.g., id., Figs. 1-3.)  Further, the specification describes the “differential angle between 

the end surface of valve needle 1[1]4 and valve seat 112,” indicating that the valve needle includes 

an angled tip, i.e., is a slender elongated pointed rod.  (Id. at 8:50-57.) 

132. This interpretation is further supported by the dictionary definition of “needle” at 

the time of the filing of the ’829 Patent: “a slender pointed rod controlling a fine inlet or outlet (as 

in a valve).” (Ex. B, 3(d).)  Similarly, the definition of “needle valve” around this timeframe was 
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“[a] valve having a slender point fitting into a conical seat, used to regulate accurately the flow of 

a liquid or gas.” (Ex. C).  A POSITA would understand that the terms “valve needle” and “needle 

valve” are interchangeable.  (See, e.g., ’829 Patent at 2:21-23 (using these terms interchangeably).) 

133. Additionally, the dictionary distinguishes between a “valve” and a “needle valve,” 

indicating that a “valve needle” is more specific than just a generic valve. (See Ex. C (defining 

valve as “[a]ny various devices that regulated the flow of gases, liquids, or loose materials through 

piping or through apertures by opening, closing, or obstructing ports or passageways; see also Ex. 

B (providing similar definition for valve).) 

134. By contrast, the ’138 Patent discloses a different valve structure, which uses a valve 

that is not a needle.  (’138 Patent, Figs. 1-3.)  This valve is claimed in the ’138 Patent and described 

as a “valve member”, and the ’138 Patent distinguishes it from a valve needle:  “Opposed to a 

needle valve, which employs a needle that is retracted into the valve body to open the valve, an 

outward opening injection valve extends a valve member outward and away from the valve body 

to open the valve. To open an outward opening fuel injection valve for injecting fuel into an engine, 

a valve member is moved away from a valve seat and towards the combustion chamber.”  (’138 

Patent, 8:63-9:3.)  Also:  “Another advantage of an outward opening injection valve is that when 

the valve is closed, there is less concern about combustion products fouling or clogging the 

injection valve because unlike a needle valve there are no exposed nozzle holes.”  (Id., 9:32-36.)   

135. Despite this, Westport construes “valve needle” in the ’829 Patent and “valve 

member” in the ’138 Patent the same, both as a generic “valve component.”  This improperly 

equates the two and fails to recognize that a valve needle is a specific type of valve, and that a 

valve member would necessarily be broader. 
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139. Thus, according to the language of the claim itself, claim 1 requires a “valve 

member” that “cooperat[es] with” a “valve seat” “to seal” an “interior chamber from [the] 

combustion chamber.”  (’138 Patent, claim 1.) 

140. In my opinion, this shows that it is the valve member itself, and not some other 

structure, that operates to open and close/seal a fluid path from the injector’s “interior chamber” 

to the “combustion chamber.” 

141. Claim 1 also provides that the “valve member” has “one end disposed within said 

valve housing and an opposite end extendable from said valve seat toward said combustion 

chamber.” 

142. This means that one end of the “valve member” must exist at a point inside of the 

housing and the other end must exist on the combustion chamber side of the nozzle valve seat.  

Furthermore, the valve member opens the nozzle—connecting the injector’s interior chamber to 

the combustion chamber—by moving away from the nozzle valve seat, towards the combustion 

chamber.  It is not an intermediate valve located entirely inside and within the housing – where 

the entire valve is located on one side of the valve seat that seals the interior of the injector from 

the combustion chamber. 

143. The valve member is identified as reference numeral 114 in the specification of 

the ’138 Patent and is shown in green below: 
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(’138 Patent, Figs. 1-2 (annotated).) 

144. As shown in Figures 1-2 above, and as described in the specification, the “valve 

member 114 is disposed within the interior of valve housing 102 and extends through an opening 

in the tip of valve housing 102. The sealing surface of valve member 114 contacts valve 

seat 112 to close injection valve 100 by preventing fuel from passing beyond valve seat 112 and 

into the combustion chamber.” (Id., 9:59-64.) 

145. The “valve member” as claimed, described in the specification, and shown in the 

figures of the ’138 Patent pertains to a directly actuated injector, and it is my opinion that a 

POSITA reading the entire ’138 Patent would likewise understand the valve member to be for a 

directly actuated injector. Significantly, the actuator directly applies forces, transmitted 

unchanged through the passive hydraulic link, to open and close the injection valve member, 
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which seals the fluid path to the combustion chamber, as described above in my discussion of the 

term “valve needle.” 

146. In particular, the specification repeatedly and consistently characterizes the 

invention is a “directly actuated injector.”  (Id., 8:32-33; see also Abstract, 1:16-21; 2:66-67; 

16:37-39.) 

147. Further, the ’138 Patent explains that it provides “advantages” and “benefits” 

because it is a “directly actuated injector.”  (Id., 8:32-33; 16:37-39.) 

148. For instance, the ’138 Patent lists a benefit that the invention “eliminat[es] the 

need for … the hydraulic fluid control valves that are employed by conventional hydraulically 

actuated injection valves.” (Id., 16:43-46.) In other words, the directly-actuated injector of the 

’138 Patent is beneficial because it does not use intermediate/pilot control valves used in 

“conventional” indirectly actuated fuel injectors. 

149. Moreover, the patent contrasts its directly actuated valve with prior art valves that 

are indirectly actuated.  (See, e.g., id., 2:52-3:7.) 

150. The ’138 patent is even entitled “Directly Actuated Injection Valve.”  (Id., 

Cover.)  

151. The only embodiments in the ’138 Patent disclose a directly actuated injection 

valve, where the “valve member” operates to directly seal the interior chamber of the device 

from the engine’s combustion chamber.  There is no disclosure of a valve member operating as 

an intermediate device connecting the interior chamber to some other valve that in turn opens the 

fluid path from the interior chamber to the internal combustion chamber.   

152. The above evidence from the ’138 Patent supports my opinion that a POSITA 

would understand the invention described and claimed in the ’138 Patent is a directly actuated 
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injector, and, thus, the valve member directly seals the interior chamber from the combustion 

chamber, which is the plain and ordinary meaning of this term in the context of a directly 

actuated injector. The invention does not pertain to an indirectly actuated injection valve. 

153. Westport’s construction, however, is not the plain and ordinary meaning of this 

term, and, instead, appears to broaden the term to cover this very different arrangement of an 

indirectly actuated injection valve—the type of arrangement that the patents criticized and that the 

invention purports to overcome. 

154. The differences between a directly actuated injector and an indirectly actuated 

injector are important in understanding the proper interpretation of the term “valve member.”  A 

directly actuated injector has a single valve, on which the actuator operates.  Furthermore, the 

single valve directly seals the fuel supply from the combustion chamber when this injection valve 

member is closed.  On the other hand, an indirectly actuated injector has a control valve on which 

the actuator operates—a second valve in addition to the injection valve member.  The control 

valve, in turn, hydraulically changes the injection valve member opening/closing forces.  This 

latter type of injector is not what is disclosed in the ’138 Patent. 

155. In my opinion, the term “valve member” within the ’138 Patent must therefore 

refer to an injection valve member that separates the injector’s interior chamber from the 

combustion chamber. 

156. As set forth above, the plain and ordinary meaning of the claim language and 

surrounding context makes it clear that the valve member opens to the combustion chamber and 

not any other chamber.  The specification is fully consistent with, and supports, this 

understanding of the term; all disclosed embodiments describe the valve member opening to the 

combustion chamber and all figures show the same. 
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157. Notably, the ’138 Patent’s recitation of the term “valve member” is contrasted 

with the ’829 Patent’s recitation of the term “valve needle.”  Both of these terms are described as 

performing similar functions, i.e., directly sealing the interior chamber from the combustion 

chamber, but it is clear from the specification and figures of the ’138 Patent that the valve 

member cannot be a valve needle, as that term requires the valve to be a slender elongated 

pointed rod. 

158. Indeed, the specification of the ’138 Patent distinguishes the valve member from a 

valve needle:  “Opposed to a needle valve, which employs a needle that is retracted into the 

valve body to open the valve, an outward opening injection valve extends a valve member 

outward and away from the valve body to open the valve. To open an outward opening fuel 

injection valve for injecting fuel into an engine, a valve member is moved away from a valve 

seat and towards the combustion chamber.”  (’138 Patent, 8:63-9:3.)  Also:  “Another advantage 

of an outward opening injection valve is that when the valve is closed, there is less concern about 

combustion products fouling or clogging the injection valve because unlike a needle valve there 

are no exposed nozzle holes.”  (Id., 9:32-36.) 

159. As shown in Figures 1-2 of the ’138 Patent above, the valve member 114 is not 

pointed.  Rather, the valve member 114, at its distal end, includes a greater diameter than the 

opening in the valve housing 102 to ensure the sealing end of the valve member 114 contacts the 

valve seat 112 in the closed position.  (See id., 9:59-10:11.) 

160. Thus, for all the reasons above, in my opinion, a POSITA would understand the 

term “valve member” to mean “member that directly seals interior chamber from combustion 

chamber,” which is the plain and ordinary meaning of this term to one of ordinary skill in the art 

reading the ’138 Patent 

KirkKN
Text Box
Westport Fuel Systems Canada Inc.
EX 2001
Robert Bosch LLC et al. v. Westport Fuel Systems Canada Inc.
IPR2023-00292
Page 38 of 64






 

38 

interior chamber to the combustion chamber.  The specification is fully consistent with, and 

supports, this understanding of the term; all disclosed embodiments describe the fuel flowing 

from the interior chamber to the combustion chamber and all figures show the same. 

165. As I discussed above, one of skill in the art reading the ’829 Patent would 

understand that the “invention” is an improvement to a “directly actuated injection valve,” not an 

indirectly actuated injection valve.  The only embodiments in the ’829 Patent disclose a directly 

actuated injection valve, where the fuel flows from the interior chamber to the combustion 

chamber.  There is no disclosure of fuel flowing in the opposite direction, i.e., from the 

combustion chamber to the interior chamber.  Westport’s construction, however, is not the plain 

and ordinary meaning of the term, and, instead, appears to broaden the term to cover this very 

different arrangement. 

166. For similar reasons as set forth above in Section V.B., the “fluid passage from 

said interior chamber to said combustion chamber” as claimed, described in the specification, 

and shown in the figures of the ’829 Patent pertains to a directly actuated injector. 

167. Westport’s proposed construction is not the plain and ordinary meaning of this 

term, inasmuch as it effectively reads out the direction of the fuel flow.   

168. Specifically, the claim recites a “fluid passage from said interior chamber to said 

combustion chamber.”  (’829 Patent, claim 1 (emphasis added).)  In my opinion, based on the 

operation of directly actuated injectors, this language indicates a specific direction of the fuel 

flow from the interior chamber to the combustion chamber.  Westport’s proposal, however, 

simply recites a fluid connection between the interior chamber and the combustion chamber, 

seemingly allowing for fluid to flow in either direction.  This improperly broadens the scope of 

the claim and reads out a necessary requirement.  I understand claims should not be construed to 
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alter the scope of the plain meaning absent an explicit disavowal or express definition.  I have 

not seen any, and in contrast, the intrinsic evidence, starting with the words of the claims 

themselves, fully supports my plain meaning construction.   

VI. CONCLUSION 

169. I reserve the right to supplement, modify, or revise my opinions and constructions 

based on additional information that is provided to me in this litigation.   

170. I hereby declare under penalty of perjury that the foregoing is true and correct; 

and further that these statements were made with the knowledge that willful false statements and 

the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 

of the United States Code.  

 
Date: December 2, 2022  

Dr. J. Matt Quinlan 
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John “Matt” Quinlan
(719) 351-9770

jquinlan@uccs.edu
combustion.uccs.edu

EXPERIENCE
Assistant Professor August 2019 to Present
University of Colorado—Colorado Springs, Colorado Springs, CO

� Designed, constructed, and tested an outwardly-opening pintle fuel injector to study hydrody-
namics and atomization

� Designed, constructed, and tested a rocket baffle nonlinear acoustic damping facility, now
developing software to calculate the theoretical damping magnitude

� Simulated 3-D detonation wave fronts with detailed (skeletal) chemical models to develop next
generation rotating detonation engines

� Developing diffuse interface methods for reacting, two-phase flow simulations
� First co-PI on funded five-year NSF MRI project to purchase and oversee UCCS’s first super-
computer (over 125 TFLOPS) in 2020—installed and rolling out to users currently

� Appointed as a fellow in 2022 and 2020 for the Air Force Research Lab Summer Faculty
Fellowship—funding for faculty and graduate student for research at the United States Air
Force Academy in combustion diagnostics and detonation simulations

� Was awarded a UCCS CRCW Seed Grant for work in hydrodynamic instabilities
� Taught eleven undergraduate and graduate courses

Consultant/Owner 2005 to Present
Quinlan Engineering and Design, LLC, Woodland Park, CO

� Diesel fuel system design, development, and analysis
� Mechanical component design, structural analysis, and failure analysis
� Combustion instability analysis and mitigation
� Hydraulic hybrid vehicle powertrain design and analysis

Visiting Assistant Professor August 2018 to August 2019
University of Colorado—Colorado Springs, Colorado Springs, CO

� Taught eight courses over the year

Adjunct Instructor August 2016 to August 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Research Engineer April 2014 to August 2015
Georgia Institute of Technology, Atlanta, GA

� Co-Principal Investigator on NASA supported (about $150,000/year) acoustic sensing in liquid
rocket engine project

� Designed, built, and tested swirling, co-axial rocket injector with adjustable swirl.
� Developed pseudo-linear techniques to analyze high-amplitude acoustic sensor ports

Diesel Fuel System Engineer 2001 to 2006
Sturman Industries, Fuel System group, Woodland Park, CO

� Developed advanced prototype hydraulically intensified diesel fuel injectors, 3000 bar capable
� Developed advanced prototype common-rail diesel fuel injectors
� Primary structural analyst for Fuel System group
� Designed of mechanical components and assemblies for fuel systems
� Created print packages with geometric dimensioning and tolerancing (GD&T)
� Performed installations twice for German universities with a major automobile manufacturer
� Performed dynamometer and emissions mapping

J. M. Quinlan – 1

KirkKN
Text Box
Westport Fuel Systems Canada Inc.
EX 2001
Robert Bosch LLC et al. v. Westport Fuel Systems Canada Inc.
IPR2023-00292
Page 43 of 64




EDUCATION
Doctor of Philosophy, Aerospace Engineering
Georgia Institute of Technology, Atlanta, GA December 2015
Thesis: Investigation of Driving Mechanisms of Combustion Instabilities

in Liquid Rocket Engines via the Dynamic Mode Decomposition
Advisor: Ben T. Zinn
Concentration: Thermoacoustic instability
Minor: Mathematics
Focus areas: Combustion, acoustics, viscous flow, turbulence, and high-temperature gas dynamics
Research:

� Developed data analysis techniques to experimentally find stability determining Floquet mul-
tipliers for systems with periodic governing equations

� Responsible for laboratory-scale facility concept, design, analysis, and development capable of
exhibiting full-scale-like combustion instabilities

� Used sub-scale facility to study mechanisms that drive combustion instability, including the
acquisition and analysis of data from high-speed diagnostics

� Performed synchronized 10 kHz OH-planar laser induced fluorescence, particle image velocime-
try, CH*-chemiluminescence, and acoustic pressure measurements to probe complex reacting/
swirling flow

� Developed technique to analyze data based on dynamic mode decomposition, which preserves
spatial/temporal relationship between synchronized diagnostics, extracting coupled dynamical
modes

� Used the sub-scale facility, two-microphone wave decomposition, and real-time active acoustic
impedance control to simulate a full-scale combustion instability at a frequency that is not a
natural acoustic frequency of the system

� Wrote a finite element method based code to find the acoustic modes for geometrically complex
combustion chambers

Masters of Science, Mechanical Engineering
Colorado State University, Fort Collins, CO May 2009
Thesis: Combustion Stability in Baffled Rocket Engines
Advisor: Charles E. Mitchell
Co-Advisor: Allan T. Kirkpatrick
Concentration: Thermoacoustic instability
Other focus areas: Structural mechanics
Research:

� Developed and delivered new liquid rocket engine combustion stability code
� Code uses a Fourier matching technique allowing stability predictions for more complex com-
bustion chambers

� Demonstrated ability to locate the stability boundary based on a number of parameters in-
cluding acoustic mode, frequency, combustion gain, and combustion phase

� Code currently being used by commercial rocket engine manufacturer

Bachelor of Science, Mechanical Engineering
Colorado State University, Fort Collins, CO May 2001

� Co-Captain FSAE Formula car team, 2000–2001
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PUBLICATIONS & PATENTS
Refereed Journals

� Schmidt, E. M., Quinlan, J. M., and Runnels, B. “Self-similar Diffuse Boundary Method for
Phase Boundary Driven Flow,” Physics of Fluids, Vol. 34, No, 11, 2022.

� Kanagraajan, B., Quinlan, J. M., Bojko, B., and Runnels, B. “A Diffuse Interface Method
for Solid-Phase Modeling of Regression Behavior in Solid Composite Propellants,” Combustion
and Flame Vol. 242, 2022.

� Alsulami, R., Lucas, S., Hageman, M., Knadler, M., Quinlan, J. M., and Windom, B.,
“Coupling Effects of Physical and Chemical Properties on Jet Fuel Spray Flame Blowout,”
Proceedings of the Combustion Institute Vol. 38, No. 2, 2021

� Quinlan, J. M., and Zinn, B. T. “Development and Dynamical Analysis of Laboratory
Facility Exhibiting Full-Scale Combustion Instability Characteristics,” AIAA Journal, Vol 55,
No. 12, 2017.

� Emerson, B., Jagtap, S., Quinlan, J. M., Renfro, M. W., Cetegen, B. M., Lieuwen, T. “Sta-
bility Analysis of Reacting Wakes: Flow and Density Asymmetry Effects,” Physics of Fluids,
Vol. 28, No. 4, 2016.

� Quinlan, J. M., Kirkpatrick, A., Milano, D., Mitchell, C. E., and Hinerman, T. D. “Analytical
and Numerical Development of a Baffled Liquid Rocket Combustion Stability Code,” Journal
of Propulsion and Power, Vol. 28, No. 1, 2012.

U.S. Patents
� 8,622,859 – Systems and methods for hybridization of a motor vehicle using hydraulic compo-
nents – 2014

patentimages.storage.googleapis.com/98/12/19/b5196276017a4a/US8622859.pdf

� 8,366,018 – Oil intensified common rail injectors – 2013
patentimages.storage.googleapis.com/bc/bf/15/7f6af484c4c669/US8366018.pdf

� 8,282,020 – Three-way valves and fuel injectors using the same – 2012
patentimages.storage.googleapis.com/18/27/4d/b43fe73b70ab64/US8282020.pdf

� 7,681,592 – Three-way poppet valves with floating seat – 2010
patentimages.storage.googleapis.com/20/70/33/24dfd50ac9b5e0/US7681592B2.pdf

Journal Manuscripts in Preparation or Review
For current preprints visit www.researchgate.net/profile/Matt-Quinlan

� Quinlan, J. M. “Parametric Combustion Instabilities,” AIAA Journal.
� Quinlan, J. M. “Data Based Analysis of Periodic Phenomena: Floquet Theory Extended
Dynamic Mode Decomposition,” Journal of Fluid Mechanics.

Conference Papers
� Quinlan, J. M. “Parametric Combustion Instabilities,” AIAA Science and Technologies Fo-
rum and Exposition. Vol. AIAA-2022-1857, San Diego, California, 2022.

� Schmidt, E. M., Quinlan, J. M., and Runnels, B. “Diffuse Interface Method for Coupling of
Solid and Gaseous Phases in a 1D Verification Problem for Combustion of AP/HTPB,” AIAA
Science and Technologies Forum and Exposition. Vol. AIAA-2022-2196, San Diego, California,
2022.

� Day, J. A., Erazo Papagayo, S., and Quinlan, J. M. “Baffle Blade Acoustic Damping,” AIAA
Propulsion and Energy Forum. Vol. AIAA-2021-3573, Denver, Colorado, 2021.

� Erazo Papagayo, S., Day, J. A., Gamertsfelder, J. , Khare, P., and Quinlan, J. M. “Pintle
Injector Spray Atomization: Liquid Sheet Breakup Quantification,” AIAA Propulsion and
Energy Forum. Vol. AIAA-2021-3630, Denver, Colorado, 2021.

� Rehl, A., Quinlan, J. M., Scarborough, D., and Zinn, B. T. “Nonlinear Acoustic Response
of Stand-Off Tubes Used in Acoustic Pressure Measurements—Part I: Experimental Study,”
170th Meeting of the Acoustical Society of America. Vol. 2PEA4, Jacksonville, Florida, 2015.
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� Quinlan, J. M., Scarborough, D., Rehl, A., and Zinn, B. T. “Nonlinear Acoustic Response of
Stand-Off Tubes Used in Acoustic Pressure Measurements—Part II: Analysis,” 170th Meeting
of the Acoustical Society of America. Vol. 2PEA5, Jacksonville, Florida, 2015.

� Damião, A., Quinlan, J. M., Kim, Y. J., and Zinn, B. T. “Determination of Combustion
Stability Margin Using the Filter Diagonalization Method,” 51st AIAA/ASME/SAE/ASEE
Joint Propulsion Conference and Exhibit. Vol. AIAA-2015-4019, Orlando, Florida, 2015.

� Quinlan, J. M., and Zinn, B. T. “Transverse Combustion Instabilities: Modern Experimental
Techniques and Analysis,” 50th AIAA/ASME/SAE/ASEE Joint Propulsion Conference and
Exhibit. Vol. AIAA-2014-3682, Cleavland, Ohio, 2014.

� Quinlan, J. M., and Zinn, B. T. “Simulating Full-Scale Transverse Combustion Instabili-
ties in a Lab-scale Facility,” 49th AIAA/ASME/SAE/ASEE Joint Propulsion Conference and
Exhibit. Vol. AIAA-2013-4019, San Jose, California, 2013.

� Bibik, A. V., Lubarsky, E., Quinlan, J. M., Shcherbik, D., and Zinn, B. T. “Control of
Tangential Combustion Instability by Asymmetric Baffle,” Critical Phenomena under Extreme
Impact (CPUEI-2012), Kharkov, Ukraine, 2012.

� Quinlan, J. M., Bibik, O., and Zinn, B. T. “Experimental and Numerical Combustion Insta-
bility Modes in Asymmetric Baffled Chambers,” 46th AIAA/ASME/SAE/ASEE Joint Propul-
sion Conference and Exhibit. Vol. AIAA-2010-6802, Nashville, Tennessee, 2010.

� Quinlan, J. M., Kirkpatrick, A., Milano, D., Mitchell, C. E., and Hinerman, T. D. “Analytical
and Numerical Development of a Baffled Liquid Rocket Combustion Stability Code,” 45th
AIAA/ASME/SAE/ASEE Joint Propulsion Conference and Exhibit. Vol. AIAA-2009-4865,
Denver, Colorado, 2009.

� Milano, D., Quinlan, J. M., Kirkpatrick, A., Mitchell, C. E., and Hinerman, T. D. “Compu-
tation of Acoustic Oscillations and Combustion Stability in a Rocket Engine with Combined
Hub/Blade Baffles,” 45th AIAA/ASME/SAE/ASEE Joint Propulsion Conference and Exhibit.
Vol. AIAA-2009-4866 Denver, Colorado, 2009.

� Wolverton, M. A., Giordano, D., Quinlan, J. M., and Zukouski, R. “Evaluation of a 3-Way
Direct Needle Control Unit Injector on Hydraulic Test Bench and V8 Engine,” 2004 SAE
World Congress. Vol. SAE-2004-01-0024, Detroit, Michigan, 2004.

Talks
� Quinlan, J. M. “Combustion Instabilities and Nonlinear Acoustic Damping,” Invited talk—
MAE Research Seminar, University of Colorado–Colorado Springs, Colorado Spring, Colorado,
October 2021.

� Quinlan, J. M. “Combustion Instabilities and Nonlinear Acoustic Damping,” Invited talk—
MAE Research Seminar, University of Colorado–Colorado Springs, Colorado Spring, Colorado,
October 2020.

� Quinlan, J. M. “Global Variational Methods: Numerical Approximations for Ordinary Dif-
ferential Equations,” Invited talk—Computational Science & Engineering Seminar, University
of Colorado–Colorado Springs, Colorado Spring, Colorado, July 2019.

� Quinlan, J. M. “Swirling Flames and Floquet Multipliers: Parametric Combustion Insta-
bilities,” Invited talk—Department of Mechanical and Aerospace Engineering, University of
Colorado–Colorado Springs, Colorado Spring, Colorado, March 2019.

� Quinlan, J. M., Kim, Y. J., Damião, A., Yang, V., Zinn, B. T. “Theoretical, Numerical, and
Experimental Investigations of the Fundamental Processes that Drive Combustion Instabili-
ties in Liquid Rocket Engines,” Air Force Office of Scientific Research (AFOSR) 2015 Space
Propulsion and Power Contractors Meeting, Arlington, Virginia, 2015.

� Quinlan, J. M., Kim, Y. J., Damião, A., Yang, V., Zinn, B. T., Law, C. K. “Theoretical,
Numerical, and Experimental Investigations of the Fundamental Processes that Drive Com-
bustion Instabilities in Liquid Rocket Engines,” Triservice Basic Science Energetic Materials
Program Review, Arlington, Virginia, 2014.

� Quinlan, J. M., Kim, Y. J., Damião, A., Yang, V., Zinn, B. T., Law, C. K. “Theoretical,
Numerical, and Experimental Investigations of the Fundamental Processes that Drive Combus-
tion Instabilities in Liquid Rocket Engines,” Air Force Office of Scientific Research (AFOSR)
2013 Space Propulsion and Power Contractors Meeting, Arlington, Virginia, 2013.
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� Quinlan, J. M., Kim, Y. J., Baroncelli, M., Dumitrache, C., Zinn, B. T. “Development Of
Actively Controlled LRE Simulator (ACLRES) Rig,” Air Force Office of Scientific Research
(AFOSR) 2012 Space Propulsion and Power Contractors Meeting, Arlington, Virginia, 2012.

HONORS
Fellowship: Air Force Research Lab Summer Faculty Fellowship 2022

AFOSR
Appointed as a fellow at the USAFA to perform research simulating detonations for application
to rotating detonation engines; grant received with student Santiago Erazo for summer research

Fellowship: UCCS Undergraduate Research Academy 2022
University of Colorado–Colorado Springs
Research grant received with undergraduate student Duncan Schlueter for summer research

Fellowship: UCCS Undergraduate Research Academy 2021
University of Colorado–Colorado Springs
Research grant received with undergraduate student Sarah Chancellor for summer research

Fellowship: Air Force Research Lab Summer Faculty Fellowship 2020
AFOSR
Appointed as a fellow at the USAFA to perform research on combustion diagnostics for mono-
propellant, pintle injectors for various liquids; grant received with student Joseph Day for
summer research

Fellowship: UCCS Undergraduate Research Academy 2019
University of Colorado–Colorado Springs
Research grant received with undergraduate student Joseph Day for summer research

Fellowship: UCCS EAS Undergraduate Research Scholars Program 2019
University of Colorado–Colorado Springs
Research grant received with undergraduate student Joseph Day

Scholarship: Combustion Energy Frontier Research Center—Summer School 2012
Princeton University, Princeton, NJ
Combustion Theory and Internal Combustion Engines

Scholarship: Combustion Energy Frontier Research Center—Summer School 2011
Princeton University, Princeton, NJ
Combustion Theory and Combustion Chemistry
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TEACHING
Principles of Combustion (full responsibility for course—Grad) Fall 2022
University of Colorado—Colorado Springs, Colorado Springs, CO

Control of Aero. and Mech. Systems (full responsibility for course) Fall 2022
University of Colorado—Colorado Springs, Colorado Springs, CO

Compressible Flow (full responsibility for course—Grad) Spring 2022
University of Colorado—Colorado Springs, Colorado Springs, CO

Control of Aero. and Mech. Systems (full responsibility for course) Spring 2022
University of Colorado—Colorado Springs, Colorado Springs, CO

Rocket Propulsion (full responsibility for course—Grad) Fall 2021
University of Colorado—Colorado Springs, Colorado Springs, CO

Control of Aero. and Mech. Systems (full responsibility for course) Fall 2021
University of Colorado—Colorado Springs, Colorado Springs, CO

Incompressible Flow (full responsibility for course—Grad) Spring 2021
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Thermodynamics II (full responsibility for course) Spring 2021
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Thermodynamics II (full responsibility for course—two sections) Fall 2020
University of Colorado—Colorado Springs, Colorado Springs, CO

Principles of Combustion (full responsibility for course—Grad) Spring 2020
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Thermodynamics II (full responsibility for course—two sections) Fall 2019
University of Colorado—Colorado Springs, Colorado Springs, CO

Control of Aero. and Mech. Systems (full responsibility for course) Summer 2019
University of Colorado—Colorado Springs, Colorado Springs, CO

Machine Design I (full responsibility for course) Spring 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Materials Engineering (full responsibility for course) Spring 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Measurement Lab (full responsibility for course) Spring 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Machine Design I (full responsibility for course—two sections) Fall 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Mechanics I (full responsibility for course) Fall 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Measurement Lab (full responsibility for course) Fall 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Control of Aero. and Mech. Systems (full responsibility for course) Summer 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Liquid Rocket Engines: Fundamentals and Green Propellants Summer 2018
AIAA Joint Propulsion Conference Short Course, Cincinnati, OH
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Control of Aero. and Mech. Systems (full responsibility for course) Spring 2018
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Thermodynamics II (full responsibility for course) Spring 2017
University of Colorado—Colorado Springs, Colorado Springs, CO

Engineering Mechanics II (full responsibility for course) Fall 2016
University of Colorado—Colorado Springs, Colorado Springs, CO

Introduction to Thermal Sciences (full responsibility for course) Summer 2008
Colorado State University, Fort Collins, CO

Teaching Assistant – Mechanics and Thermodynamics of Flow Processes Fall 2008
Colorado State University, Fort Collins, CO

Mentoring – Undergraduate and Graduate Students 2010 to 2015
Georgia Institute of Technology, Atlanta, GA

� Mentored one PhD student—primary supervisor of his research
� Mentored two Masters students, both went on to pursue doctoral degrees
� Supervised undergraduate research with multiple students for multiple semesters

DISSERTATION AND THESIS COMMITTEES
Committee member 2022
Sean Coughenour—Masters of Science in Mechanical Engineering
“Design and Validation of a Microbubble Levitation Chamber Using an Acoustic Vortex Beam”
University of Colorado—Colorado Springs, Colorado Springs, CO

Committee member 2022
Andrew Gibson—Masters of Science in Mechanical Engineering
“Application of Koopman Linear Quadratic Regulator to the Control of a Spherical Microbubble”
University of Colorado—Colorado Springs, Colorado Springs, CO

Committee member 2021
Danny Paredes—Masters of Science in Mechanical Engineering
“Inviscid Flow Past Canonical Bodies”
University of Colorado—Colorado Springs, Colorado Springs, CO

Committee member 2020
Llúıs Umbert Amat—Masters of Science in Mechanical Engineering
“Tethered Aerobraking Design for Repeatable Maneuvers”
University of Colorado—Colorado Springs, Colorado Springs, CO

J. M. Quinlan – 7

KirkKN
Text Box
Westport Fuel Systems Canada Inc.
EX 2001
Robert Bosch LLC et al. v. Westport Fuel Systems Canada Inc.
IPR2023-00292
Page 49 of 64




SERVICE
Committees

� Technical Discipline Co-Chair—AIAA SciTech Liquid Propulsion Technical Committee 2023
� Member—UCCS CRCW Seed Grant Review Committee 2022
� Technical Discipline Chair—AIAA SciTech Liquid Propulsion Technical Committee 2022
� Member—AIAA Liquid Propulsion Technical Committee 2015–2022

– Education Subcommittee
– Helped develop and teach content for rocket propulsion short course
– Chaired technical sessions

� Member—UCCS Aerospace BS/MS Degree Committee 2021–2022
� Member—UCCS INCLINE (supercomputer) Management Committee 2020–2022
� Member—UCCS MAE Graduate Committee 2019–2022
� Member—UCCS MAE Instructor Hiring Committee 2019–2020
� Volunteer reviewer—interviewed candidates for the 2020 Georgia Tech President’s Scholars
Program (four-year, full-ride scholarship for the top incoming student) and our recommended
student was selected for the award 2020

� Member—UCCS MAE Curriculum Committee 2018–2019
� Member—ASA Engineering Acoustics Technical Committee 2016–2018
� Member—Aerospace Engineering Combustion Laboratory/Carbon-Neutral Energy Solutions
Laboratory Safety Committee 2012–2015

Helped develop and implement formal Safety Review Process plan to ensure safe operation
of laboratory facilities and experiments

� Member—Combustion Laboratory Long Term Planning Committee 2014
Helping formulate a 10-year plan for the direction of the laboratory

� Advisor—Aerospace Engineering Manufacturing and Prototyping Faculty Task Force 2014
Recommended equipment and personnel that should be available to students to properly
learn about manufacturing processes and communication

� Member—Aerospace Engineering Combustion Laboratory Calibration Committee 2013
Committee proposed equipment and processes to properly calibrate the most commonly
used measurements in the laboratory

� Member—Particle Image Velocimetry Error Analysis Group 2011–2012
Group organized to study and attempt to quantify the level and sources of experimental
error

Peer Review
� Reviewer—Combustion and Flame 2022
� Reviewer—AIAA SciTech Forum 2022
� Reviewer—AIAA Propulsion & Energy Conference 2016–2021
� Reviewer—Journal of Propulsion and Power 2015, 2021
� Reviewer—AIAA Journal 2019
� Reviewer—Journal of the Acoustical Society of America 2018
� Reviewer—ASME Turbo Expo: Turbine Technical Conference 2015, 2017, 2018, 2019
� Reviewer—ACS PRF grants 2020

Organizations
� Order of the Engineer
� American Institute of Aeronautics and Astronautics
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SKILLS
Certifications: Passed Fundamentals of Engineering Examination – 2000

Qualified to take Professional Engineering licensing exam

Programing Languages & Software: Fortran, Python, Julia, Git, CMake, LaTeX, Maple, Matlab,
Tecplot, Chemkin, Cosmos (structural FEA), Abaqus (structural FEA), Mathcad, Ricardo
Wave (engine simulation), Fluent (CFD), SolidWorks, Ubuntu, and Microsoft Office

Fabrication: CNC machining, EDM machining, milling, turning, forging, grinding, diamond tooling,
engine building, MIG, TIG, and arc welding, injection molding, vacuum/pressure casting, metal
matrix composites, material selections, heat treating, and carbon fiber composites

EXTRACURRICULAR ACTIVITIES
Outdoor Enthusiast

� Climbed Mount Rainer, July 2005
� Completed Imogene Pass Run three times (17.1 miles and over 5,000 feet elevation gain)

Avid Photographer
� 24 years experience developing film and photographs in personal darkroom
� Gallery Visitors’ Choice Award during 2007 “Alternative Processes” show at nationally known
Center for Fine Art Photography
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