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I. INTRODUCTION

I, Dr. Gregory W. Davis, hereby declare the following: 

1. I have been asked by counsel for Petitioner Costco Wholesale 

Corporation (“Costco”) to review U.S. Patents 7,228,588 (“the ‘588 patent”), 

7,484,264 (“the ‘264 patent), 8,099,823 (“the ‘823 patent), and 8,544,136 (“the 

‘136 patent) (collectively “the ‘588 family”), to describe the skill level in the art of 

the ‘588 family as of April 26, 2001, as reflected in the patents and printed 

publications cited below, and to analyze whether, as of not later than April 26, 

2001, the conception and making of the wiper blade claimed in the ‘588 family 

required more than ordinary skill in the art or involved more than the predictable 

use of prior art elements according to their established functions.

2. In particular, I have been asked to provide comments concerning U.K 

Patent No. G.B. 2,106,775, U.S. Patent No. 3,192,551, PCT Publication No. 

WO99/02383, PCT Publication No. WO99/12784, and German Patent No. DE 

1,028,896B.

3. In performing my analysis I have considered the claims of the ‘588 

family, any differences between the claimed subject matter and the prior art patents 

and printed publications cited below, and the level of ordinary skill in the art of the 

‘588 family as of not later than April 26, 2001, which I understand is the filing date 
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of the German application to which the ‘588 patent claims priority.   

II. QUALIFICATIONS

4. A copy of my resume is attached as Appendix A. 

5. I earned a Ph.D. in Mechanical Engineering from the University of 

Michigan – Ann Arbor in 1991.  My thesis was directed to automotive engineering. 

Prior to this, I received a Master of Science degree in Mechanical Engineering 

from Oakland University (1986) and a Bachelor of Science degree in Mechanical 

Engineering from the University of Michigan, Ann Arbor (1982).  I am a registered 

professional engineer in the state of Michigan. 

6. As shown in my resume, most of my career has been in the field of 

automotive engineering.  I have held positions in both industry and academia 

relating to this field. After receiving my Masters degree, I began work at General 

Motors.  At General Motors I had several assignments involving automotive 

design.  I held positions in advanced engineering and manufacturing.  Over the 

course of my years at General Motors, I was involved in all aspects of the vehicle 

design process, from advanced research and development to manufacturing.  I also 

worked on several different technologies while at General Motors including 

various mechanical components and subsystems of vehicles.  

7. After leaving General Motors, I finished my Ph.D. in Mechanical 

Engineering from the University of Michigan – Ann Arbor. My thesis was directed 
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to automotive engineering including the design and development of systems and 

models for understanding combustion in automotive engines.  Upon completion of 

my Ph.D., I joined the faculty of the U.S. Naval Academy where I led the 

automotive program in mechanical engineering. As part of my responsibilities 

while at the Academy, I managed the laboratories for Internal Combustion Engines 

and Power Systems.  Additionally, I served as faculty advisor for the USNA 

Society of Automotive Engineers (SAE).  During this time I served as project 

director for the research and development of hybrid electric vehicles. This included 

extensive design and modifications of the powertrain, chassis, and body systems. 

While at the Naval Academy, I also taught classes in mechanical engineering at 

Johns Hopkins University.    

8. In 1995, I joined the faculty of Lawrence Technological University 

where I served as Director of the Master of Automotive Engineering Program and 

Associate Professor in the Mechanical Engineering Department. The master’s 

program in automotive engineering is a professionally oriented program aimed at 

attracting and educating practicing engineers in the automotive industry. In 

addition to teaching and designing the curriculum for undergraduate and graduate 

students, I also worked in the automotive industry closely with Ford Motor 

Company on the development of a hybrid electric vehicle. I served as project 

director on a cooperative research project to develop and design all aspects of a 
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hybrid electric vehicle. While in many instances we used standard Ford 

components, we custom designed many automotive subsystems.  In addition to the 

powertrain system, we designed and developed the exterior body of the vehicle. In 

the course of this development, we custom designed a wiper blade system that 

would work appropriately with the body modifications desired for the hybrid 

electric vehicle. Not only did we select the appropriate location, structures, and 

design of the wiper system, we also custom designed a wiper blade appropriate for 

placement and performance with the vehicle in order to correct a performance 

(chatter) issue created by the body modifications. During the course of this nearly 

two year project, we created a unique wiper blade system for use on our hybrid 

electric vehicle, which was based on the Ford Taurus. We also did analytical and 

actual testing of the systems. During my time at Lawrence Tech, I served as 

advisor for 145 automotive graduate and undergraduate project students. Many of 

the graduate students whom I advised were employed as full time engineers in the 

automotive industry. This service required constant interaction with the students 

and their automotive companies which included the major automotive 

manufacturers (Ford, Chrysler, General Motors, Toyota, etc.) along with many 

automotive suppliers.  

9. Currently, I am employed as a Professor of Mechanical Engineering 

& Director of the Advanced Engine Research Laboratory (AERL) at Kettering 
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University, formerly General Motors Institute. Acting in these capacities, I develop 

curriculum and teach courses in mechanical and automotive engineering to both 

undergraduate and graduate students. Since coming to Kettering, I have advised 

over 90 undergraduate and graduate theses in automotive engineering. Further, I 

actively pursue research and development activities within automotive engineering. 

This activity requires constant involvement with my students and their sponsoring 

automotive companies which have included not only those mentioned above, but 

also Bosch, Nissan, Borg Warner, FEV, Inc., U.S. Army Automotive Command, 

Denso, Honda, Dana, TRW, Tenneco, Navistar, and ArvinMeritor. I have 

published over 50 reviewed technical articles and presentations involving topics in 

automotive engineering. Automotive and mechanical engineering topics covered in 

these articles include mechanical design and analysis of components and systems, 

vehicle exterior design including aerodynamics, thermal and fluid system design 

and analysis, selection and design of components and sub-systems for optimum 

system integration, and system calibration and control. I have also chaired or co-

chaired sessions in automotive engineering at many technical conferences 

including sessions involving materials applications and development in automotive 

engineering. Additionally, while acting as director of the AERL, I am responsible 

for numerous laboratories and undergraduate and graduate research projects, which 

include a computational wiper blade design effort and laboratory. With my 
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colleague, I have worked on the correlation between the computational 

environment and the experimental results for presentations to the automotive 

industry. 

10. I also serve as faculty advisor to the Society of Automotive Engineers 

International (SAE) Student Branch and Clean Snowmobile Challenge and am also 

very active in SAE at the national level. I have served as a director on the SAE 

Board of Directors, the Engineering Education Board, and the Publications Board. 

Further, I have chaired the Engineering Education Board and several of the SAE 

Committees. 

11. I also actively develop and teach Continuing Professional 

Development (CPD) courses both for SAE and directly for corporate automotive 

clients. These CPD courses are directed to automotive powertrain, exterior body 

systems, and include extensive aerodynamic considerations. These courses are 

taught primarily to engineers who are employed in the automotive industry. 

12. Finally, I am a member of the Advisory Board of the National 

Institute for Advanced Transportation Technology at the University of Idaho. In 

addition to advising, I also review funding proposals and project reports of the 

researchers funded by the center. 

III. MATERIALS REVIEWED 

13. In preparing for this Declaration, I have analyzed and considered all 
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of the documents referenced herein. More specifically, I have reviewed the ‘588 

family of patents (consisting of U.S. Patents 7,228,588; 7,484,264; 8,099,823; and 

8,544,136) in detail, along with their file histories and the prior art documents cited 

therein. I have also reviewed prior art references, including: 

Appendix D  U.S. Patent No. 3,192,551 (“Appel”)  

Appendix E  U.S. Patent No. 3,418,679 to Barth et al. (“Barth”) 

Appendix F  U.S. Patent No. 6,944,905 (“De Block”)  

Appendix G  German Pub. No. DE10000373 (“Eckhardt”) 

Appendix H  German Patent No. DE 1,028,896B (“Hoyler”)

Appendix I  U.K. Patent No. 2,346,318 (“Lumsden”)  

Appendix J  PCT Publication No. WO99/02383 (also published as U.S. 

6,279,191) (“Kotlarski ‘383”) 

Appendix K  PCT Publication No. WO00/34090 (also published as U.S. 

6,523,218) (“Kotlarski ‘090”) 

Appendix L  U.S. Patent 3,121,133 (“Mathues”) 

Appendix M PCT Publication No. WO99/12784 (also published as U.S. 

6,295,690) (“Merkel”)

Appendix N  U.K Patent No. G.B. 2,106,775 (“Prohaska”)

14. In forming my opinions, I considered and relied upon the contents of 

the patents and printed publications identified below.  In interpreting and 

explaining the contents of these patents and printed publications, I have also relied 

on my own education, including knowledge of basic engineering practices in the 
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industry, my background, and my experience in the automotive industry. 

IV. LEVEL OF ORDINARY SKILL IN THE ART 

15. As of not later than April 26, 2001, the level of ordinary skill in the art 

of the ‘588 family included at least the ability to make the subject matter disclosed 

in the following patents and printed publications and to make predictable uses of 

the elements they disclose according to their established functions (for example, 

using spring steel to support a wiper blade): Appel, Contant, De Block, Eckhardt, 

Hoylert, Lumsden, Kotlarski ‘383, Kotlarski ‘090, Mathues, Merkel, and Prohaska. 

16. As of not later than April 26, 2001, the level of skill level in the art 

also included the ability to make predictable use of the devices and materials 

described above according to their established functions. A person of ordinary skill 

in the art would have the education and experience in automotive design, 

automotive manufacture, or mechanical engineering to have knowledge of the 

information deployed in these patents and printed publications.
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V. OPINIONS 

17. In my opinion, each of claims of the ‘588 family that I was asked to 

consider1 (collectively “the pertinent claims”) encompasses subject matter that, as 

a whole, would have been obvious to a person having ordinary skill in the art of the 

‘588 family as of not later than April 28, 2001.  The reasoning for my opinions are 

set forth in the analysis below.

VI. BACKGROUND OF THE PERTINENT TECHNOLOGY 

18. The subject matter of the ‘588 family relates to windshield wiper 

technology. Windshield wipers have existed since the late 1800s. Their purpose is 

to clean, for example, rain, snow, debris, etc., from the windshield of a vehicle 

while it is in motion. Thus, it enables the driver and occupants of the vehicle to 

clearly see the path ahead of them.   

19. One common type of windshield wiper is constructed in what is 

commonly referred to as a yoke-style structure to distribute the wiper arm force 

along the wiper blade. This type of wiper blade is also called a conventional-style 

                                           
1 Specifically, independent claims 1 (and dependent 12), and 14 of the ‘588 patent; 

independent claim 1 (and dependents 2 and 3) of the ‘264 patent; independent 

claim 1 (and dependents 6 [dependent on 5], 9, and 10) of the ‘823 patent; and 

independent claim 1 of the ‘136 patent) 
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blade.  An example of this style can be found in U. S. patent 3,418,679 to Barth et 

al. (Barth) from 1966, shown below.  

Barth, Fig. 1 

20. The yokes on conventional style wiper blades have long used flexible 

rails—strips of metal—to aid in distributing the force along the wiper blade.  The 

figures from the Barth patent below clearly show the metal rails-“metallic spring 

members (20)” disposed in a groove of the rubber wiping element. Along with the 

yokes, these metal strips support and contain the rubber wiper element. 

Barth, Fig. 2 

21. As shown above, conventional-style wiper blades use claws to 

connect the yokes to the wiper blade.  These claws cross the outside edge of the 
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metal strips and may slide with respect to the blade to allow proper distribution of 

the force during operation on windshields. 

22. Another style of wiper blade eliminates the use of yokes.  This style of 

wiper blade is often called a flat-, or beam-style blade. An example beam-style 

blade is shown below in Figures 1 and 2 of the ‘588 patent.

23. In both yoke style and beam style wiper blades the metal strips 

distribute the load or pressure along the length of the wiper blade.  The pre-curved 

metal strips in flat-spring blades are stiffer than those of conventional-style blades; 

thus, allowing the elimination of the yokes.   

24. The ‘588 patent is directed to an improvement for wiper blades, 

namely a “wind deflection strip,” also often called a spoiler or airfoil. The ‘588 

patent describes a wiper blade attachment that can “produce a force component 

directed toward the windshield to counteract the tendency of the Wiper blade to lift 

off of the windshield due to the airflow at high vehicle speeds.” (col. 1, ll. 43-46)  

25. Spoilers on windshield wipers are not a new idea. They were added to 

windshield wipers to deal with the well-known problem of wind lift.  For example,  
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the ‘775 patent to Prohaska filed in 1982 described the problem,

“As is known the air stream striking the wiper blade laterally 

produces a lifting force at the supporting structure and at the wiper 

element which is effective in a direction away from the pane to be 

cleaned.  Thus the contact pressure of the wiper element on the 

pane is diminished, so that the wiping pattern deteriorates and the 

wiper blade may be lifted at high vehicle speeds. This is not 

admissible on grounds of security. 

(p. 1, ll. 8-16) 

26. The use of spoilers was also well known:  “The practice shows that 

spoilers closely arranged to the windscreen are most effective against the attacking 

air stream.” (p. 1, ll. 19-21) 

27. The incidence of oncoming air to a wiper blade poses the same 

problem for traditional as well as flat-spring wiper blades. It is therefore my 

opinion, that one of ordinary skill in the art would be motivated to look to 

conventional wiper blades when trying to solve the problem of wind lift in flat-

spring blades.

VII.  THE ‘588 FAMILY 

28. For reference in my analysis of the prior art, I will now summarize the 

disclosures of the ‘588 family.  

A. History and Structure 

29. The ‘588 patent, is titled “Wiper Blade for Cleaning Panes, in 
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Particular of a Motor Vehicle.” It is my understanding that the application which 

led to the ‘588 patent, Application No. 10/312279, was filed in the U.S. on 

December 20, 2002 and claimed priority to International Application No. 

PCT/DE02/01336. I further understand that the Patent Cooperation Treaty (“PCT”) 

application claimed priority to a German patent, DE 101 20 467 filed April 26, 

2001 which named Godelieve Kraemer and Juergen Mayer as inventors. It is also 

my understanding that a national phase application was entered in the U.S. by 

Bosch on July 29, 2003. On June 12, 2007 the U.S. Patent and Trademark Office 

granted issuance of the ‘588 patent.

30. From the faces of the patents it appears that the following is true of 

the rest of the ‘588 family. Each child is titled “Automobile Windshield Wiper 

Blade.” The ‘264 patent was filed on June 8, 2007 as a division of the ‘588 patent. 

The ‘823 patent was filed on February 2, 2009 as a division of the ‘264 patent. The 

‘136 patent was filed on July 9, 2012 as a continuation of the ‘823 patent. 

31. I have reviewed the file histories of the ‘588 family.   

B. Claims

32. The repetitive nature of the claim language found throughout the ‘588 

family lends itself to generalized discussion. A substantial portion of language is 

common to each pertinent claim across the entire ‘588 family. For that language 

not common to all pertinent claims, much of it is duplicative. For those reasons, I 
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include this section to aid in comprehension. It contains all unique claim language 

(at less than half the length of the full text).2 As each of the claim limitations serve 

no special function in combination with any another, it is useful to analyze the 

claims over the entire family as a whole. 

33. In my analysis, I refer to paragraphs below when referencing claim 

language. Where efficient, I have omitted insubstantial differences (e.g., 

punctuation, clause structure, exclusion of reference numerals, etc.) and selected a 

representative claim. 

34. Each of the pertinent independent claims recite the following 

representative language (taken from claim 1 of the ‘588 patent): 

A wiper blade (10) to clean windshields (14), in particular of 

automobiles, with an elongated belt-shaped, flexible spring 

support element (12), on the lower belt surface (22) of which that 

faces the windshield is located an elastic rubber wiper strip 24 

sitting against the windshield that extends parallel to the 

longitudinal axis and on the upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located that has an incident 

surface (54 or 140) facing the main flow direction of the driving 

                                           
2 I have also included exhibits containing a tabular comparison of the language of 

the pertinent independent claims (Appendix B) and the full text of all of the 

pertinent claims (Appendix C). 
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wind (arrow 52), said deflection strip extending in the longitudinal 

direction of the support element, characterized in that the wind 

deflection strip has two sides (48, 50 or 136, 138) that diverge 

from a common base point (46 or 134) as seen in a cross section, 

that the incident surface (54 or 140) is located at the exterior of 

one side (50 or 138) 

35. The pertinent claims of the ‘588, ‘264, and ‘823 patents recite (taken 

from claim 14 of the ‘588 patent): 

between the two sides (48, 50 or 136, 138) of the wind deflection 

strip (24 or 112) there is at least one support means (58 or 144) 

located at a distance from their common base point (46 or 134) 

that stabilizes the sides 

36. The pertinent claims of the ‘264, ‘823, and ‘136 patents recite (taken 

from claim 1 of the ‘264 patent):  

the support element has outer edges, and wherein the sides of the 

wind deflection strip have respective free ends having thereon 

respective claw-like extensions that fittingly grip around the outer 

edges of the support element at least in sections, so that the wind 

deflection strip can be snapped onto the outer edges or slid onto 

the outer edges in a longitudinal direction 

37. The pertinent claims of the ‘588 and ‘264 patents recite (taken from 

claim 1 of the ‘588 patent):

the profile of the cross section of the wind deflection strip is the 

same along its entire length 
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38. The pertinent claims of the ‘823 and ‘136 patents recite (taken from 

claim 1 of the ‘823 patent):

[the extensions] engage at least one of the upper belt surface (24) 

and the lower belt surface (22) 

39. Independent claim 1 (and therefore dependent claim 12) of the ‘588 

patent and the pertinent claims of the ‘264 patent recite: 

the support means is made up of a wall (58 or 144) connected to 

both sides (48, 50 or 136, 138) that extends in the longitudinal 

direction of the wind deflection strip (42 or 112) 

40. The pertinent claims of the ‘823 patent and independent claim 1 of the 

‘136 patent recite: 

the wind deflection strip has a height extending from the base 

point to ends of the sides farthest from the base point, wherein a 

substantial majority of the height is above the upper belt surface in 

a direction facing away from the windshield 

41. The pertinent claims of the ‘264 patent recite (taken from claim 1): 

the wall (58 or 144) extends along the entire length of the wind 

deflection strip (42 or 112) 

42. Independent claim 14 of the ‘588 patent and dependent claim 2 of the 

‘264 patent recite (taken from claim 14 of the ‘588 patent) : 

the support element (12) includes two flexible rails (36) each of 

which sits in a longitudinal notch (34) associated with it, 

respectively, said longitudinal notches being open toward the 
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opposite lateral sides of the wiper strip (24), that the outer strip 

edges (38) of each of said flexible rails extend out of these 

notches, and that the support means (58 or 144) are positioned at a 

distance from the support element (12) 

43. Dependent claim 3 of the ‘264 patent, dependent claim 5 (and 

therefore further dependent claim 6) of the ‘823 patent, and independent claim 1 of 

the 136 patent (taken from claim 1 of the ‘136 patent): 

the wind deflection strip is designed as a binary component whose 

longitudinal area provided with the claw-shaped extensions is 

made of a harder material than a longitudinal area lying closer to 

the base point  

44. Independent claim 21 of the ‘136 patent recites: 

wherein each of the claw-shaped extensions includes a wall 

extending beneath and parallel to the lower belt surface of the 

support element, the wall defining the point of the respective side 

farthest from the base point, and wherein the claw-shaped 

extensions contact the flexible resilient support element (12) along 

a majority of a longitudinal extent of the wiper blade 

(10).Dependent claim 12 of the ‘588 patent recites: 

the wind deflection strip (42 or 112) has a longitudinal center 

section and in that a recess (65) is located in the center section of 

the wind defection strip (42 or 112) at which to place a device (18) 

to connect a drive wiper arm (20) 

45. Dependent claim 6 of the ‘823 patent recites: 
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a transition from the harder longitudinal area to the softer 

longitudinal area occurs near the wall 

46. Dependent claim 9 of the ‘823 patent recites: 

the wiper blade has a length in the direction of the longitudinal 

axis and the wind deflection strip extends along at least about half 

of the length of the wiper blade. 

47. Dependent claim 10 of the ‘823 patent recites: 

the claw-shaped extensions fittingly engage the upper belt surface 

(24) and the lower belt surface (22) 

C. Written Description 

48. Except for some insubstantial introductory language at the beginning 

of the ‘588 patent, each patent in the ‘588 family appears to share the same written 

description.

VIII. ANALYSIS

49. In light of the teachings of prior art as understood by a person having 

ordinary skill in the art of the ‘588 family as of April 26, 2001, each of the 

pertinent claims of the ‘588 family would have been obvious.  

50. As understood from the common specification and unique claim 

language cataloged above, the ‘588 family of patents is directed towards flat-spring 

wiper blades with attached spoilers having a particular geometry, namely, a 
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triangular spoiler.3

51. Two common claims add trivially to this arrangement. First, “a 

substantial majority of the height is above the upper belt surface in a direction 

facing away from the windshield.” (i.e., most of the spoiler is on top of the support 

element) (see ¶ 40 above). Second, “the wind deflection strip (42 or 112) has . . . a 

recess (65) . . . in the center section . . . at which to place a device (18) to connect a 

drive wiper arm (20).” (i.e. it needs to provide space to attach a wiper arm) (see ¶ 

45 above). 

52. Supposedly novel contributions include a hollow spoiler, a hollow 

spoiler with novel “stabilizing means,” and a novel means of attaching a spoiler to 

a wiper blade. This section will demonstrate that none of these ideas are novel and 

in any event, they would have been obvious to a person having ordinary skill in the 

art. I will address each in turn and will make references to the paragraphs above 

when discussing claim language. 

                                           
3 All pertinent claims begin with “A wiper blade . . .with an elongated belt-shaped, 

flexible spring support element (12), . . .on the upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located . . . characterized in that the wind 

deflection strip has two sides (48, 50 or 136, 138) that diverge from a common 

base point (46 or 134) as seen in a cross section, . . .” (see ¶ 34 above).
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A. A Hollow Spoiler 

53. The ‘588 family describes three problems with the state of the art and 

proposes a single solution. First, “[t]he triangle profile used requires a relatively 

large amount of material to manufacture the wind deflection strip, which is 

reflected in the costs of the wiper blade.” (col. 1, ll. 56-59)  Second, “the weight of 

the wiper blade becomes undesirably high.” (col.1, ll. 59-60)  Third, “the action of 

the support element and of the wiper blade can be adversely affected by the 

bending stiffness, which depends on its profile.” (col. 1, ll. 64-66)  In other words, 

the state of the art of wiper blade spoilers, according to the ‘588 family (1) 

included excessive costly material, (2) was too heavy, and (3) adversely affecting 

bending. The ‘588 family purports to solve these problems, simply, by making the 

spoiler hollow. 

54. These problems are not uniquely or especially applicable to spoilers. 

Material and weight reduction are perennial goals in not only the automobile 

industry, but the whole of the mechanical arts.  Furthermore, in any structure that 

has bending as its primary purpose, a part that “adversely affected” bending would 

be, by definition, undesirable. 

55. The obvious solution to these problems, from a purely mechanical 

point of view, would be to make the structure hollow. In fact, this is the solution 

for beam-like structures generally. Structures from I-beams to airplane wings solve 
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the general problems of solid beams having (1) excessive material, (2) excessive 

weight, and (3) adverse bending, by being hollow. Hollow construction allows a 

structure to perform its formal task (e.g., connecting distant members or interacting 

with airflow) while solving the problems identified by the ‘588 family. 

56. These problems were also well known in the art. The ‘588 family 

itself acknowledges that more structure means greater cost. “The support element 

thus replaces the expensive stirrup design . . . .” (col. 1, ll. 24-25)   In 1954, 

German Patent No. DE 1,028,896B to Hoyler (Appendix H) noted the 

disadvantages of excessive weight and structure adverse to bending. “The weight 

of the moving parts can be largely reduced thereby so that the stress upon the drive 

elements is low.” (col. 2)  “[Structure] disadvantageously prevents that the wiper 

blade is flexible in reference to the wiped area.” (col. 1)  Similarly, Lumsden 

disclosed in 1999 the problems of excessive manufacturing costs and weight in 

U.K Patent No. GB2346318 (Appendix I). “Manufacture of the wiper blade carrier 

as a plastics extrusion4 means that the carrier is both cheap and quick to 

                                           
4 Extrusion is a process whereby plastic, rubber, or other material is continuously 

forced through a shaped opening. The resultant structure is necessarily of constant 

cross-section.  The pertinent claims of the ‘588 and ‘264 patents recite, essentially, 

the results of this well-known manufacturing process that Lumsden applied to 
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manufacture. Furthermore, the lightweight nature of the carrier means that less 

power is required to drive the motor which moves the wiper blade.” (p. 2, col. 2-5) 

57. An obvious solution to these problems, namely a hollow spoiler, was 

found in the art. In 1982, U.K Patent No. GB2106775A to Prohaska (Appendix N), 

disclosed a hollow spoiler remarkably similar to that disclosed in the ‘588 family. 

(Fig. 3)  So too did German Patent No. DE10000373 to Eckhardt (Appendix G) in 

2000 (Fig. 3). See figures reproduced below. 

Prohaska 1982 Lumsden 1999 Eckhardt 2000 

58. It is therefore my opinion that the problems the ‘588 family purports 

to solve would have been obvious in the mechanical field generally, and in wiper 

blade design specifically. Furthermore, the proposed solution to those problems 

would have been obvious to a person having ordinary skill in those same fields, 
         

spoilers (p.1, col 17): “the profile of the cross section of the wind deflection strip is 

the same along its entire length.”(see ¶ 37 above). 

Costco Exhibit 1018, p. 23



24

and was in fact proposed by multiple inventors long prior to the supposed 

invention of the ‘588 family.  

B. Structural Integrity of a Hollow Spoiler 

59. A solution to the problems posed by the ‘588 family is most obviously 

a hollow spoiler. However, hollow spoilers—like hollow structures generally—

present another problem, namely a reduction in structural integrity causing a 

tendency to deform. In I-beams, this drawback is remedied by insuring a loading 

pattern consistent with the orientation of the web and in airplane wings by 

reinforcing and stabilizing throughout.

60. Spoilers by their nature must preserve their structure under wind-load. 

A hollow spoiler under sufficient load will have a greater tendency to deform such 

that its wind deflecting ability is impaired. Under very high loads it may 

theoretically deform such that its means of attachment disengage with the wiper 

(i.e. it may fly off).  

61. The ‘588 family purports to solve the problem of reduced structural 

integrity (without actually stating the problem) by including in the spoiler “at least 

one support means (58 or 144)” to “stabilize[] the sides” (pertinent claims of the 

‘588, ‘264, and ‘823 patents. See ¶ 35 above). This “support means (58 or 144)” is 

the bottom leg of the triangular cross section, highlighted in the figure below.  
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62. The ‘588 family takes credit for the addition of a support means 

embodied as a “wall”.  

In a further development of the invention, at least one support 

means is placed between the two sides of the wind deflection strip 

. . . said support means stabilizing the sides. This provides a 

certain degree of stiffening . . ., which provides the necessary form 

stability of the wind deflection strip even at a high wind loads. 

What is helpful here is that the support means is made up of a 

wall . . . .

(‘588 patent, col. 2, ll. 17-26) 

63. By claiming the development of placing a wall between the two sides 

of the wiper, the ‘588 family presumes that the state of the art was a hollow spoiler 

without such a wall. In 2000, U.S. Patent No. 6,944,905 to De Block (Appendix F) 

disclosed such a hollow spoiler design without a wall and—at least according to 

the reasoning in the ‘588 family—represents the presumptive state of the art. As 
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demonstrated above, Prohaska taught a hollow spoiler without omitting a bottom 

wall (highlighted below). In other words, De Block represented a step backwards 

in spoiler stabilization. At best the ‘588 family merely returned to long-established 

means of stabilizing a structure.

Prohaska 1981 De Block 2000 ‘588 family 2001 

64. Even assuming that De Block represented the state of the art in spoiler 

design, its propensity for undesirable deformation is readily apparent. Without a 

permanent attachment between the spoiler and flat-springs (e.g. through bolts or 

glue), the structure resembles a “house of cards.” The chevron-shaped cross section 

makes the structure susceptible to deformation from impinging wind. Any 

deformation would tend to separate the two legs, possibly resulting in detachment. 

65. Assuming that spoiler art was limited to chevron-shaped cross 

sections (which it undoubtedly was not) it would have been apparent to a person 

having ordinary skill in the art to join the two legs as close as possible to the flat-

spring without impinging on the function of any other structure. This is the basic 
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function of a triangular truss, found on bridges and towers across the world. A 

three sided structure is stable precisely because it resists deformation. Deformation 

of one leg of the triangle would be resisted by the restoring forces of its neighbors. 

This is an elementary consideration to practitioners and novice engineering 

students in all of the mechanical arts.

66. As a final note on the “stabilizing means” of the ‘588 family, various 

claims require that the wall “extend[s] in the longitudinal direction” (Independent 

claim 1 of the ‘588 patent and the pertinent claims of the ‘264 patent. See ¶ 39) or 

that it “extends along the entire length of the wind deflection strip (42 or 112)” 

(The pertinent claims of the ‘264 patent. See ¶ 41) or “at least about half” 

(Dependent claim 9 of the ‘823 patent. See ¶ 46). This is another purported 

advancement that is not actually so. It is well known that when manufacturing a 

component, simplicity is desirable. A cross sectional profile being constant along 

the entire length of a structure can be manufactured by continuous extrusion.5 Any 

                                           
5 Lumsden disclosed in 1999 the problems of excessive manufacturing costs and 

weight in U.K Patent No. GB2346318 (Appendix I). “Manufacture of the wiper 

blade carrier as a plastics extrusion  means that the carrier is both cheap and quick 

to manufacture. Furthermore, the lightweight nature of the carrier means that less 

power is required to drive the motor which moves the wiper blade.” (p. 2, col. 2-5) 
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discontinuity (e.g. terminating before the entire length) would require a secondary 

manufacturing step with associated cost. If a wall were to be “placed” (rather than 

simply existing in the first instance) between the legs of a chevron cross section, it 

would be obvious to extrude it along the length of the piece. Abbreviating it would 

make the structure weaker and more expensive to manufacture. 

67. It is my opinion that the “stabilizing means” of the ‘588 family was 

well known and disclosed in the art of wiper spoiler design. Even if it was novel, it 

would have been obvious to a person having ordinary skill in the mechanical arts 

to replace the unstable chevron cross-section with a more stable triangular one by 

adding a wall. That this wall would extend the length would have been similarly 

obvious. 

C. Attaching a Spoiler to a Wiper Blade 

68. The very first windshield wipers did not have spoilers. The 

desirability of spoilers came with the increasing speeds of vehicles and the 

increasing incident angle of windshields (i.e. streamlining). As wiper technology 

had a long history, a solution to wind lift was to attach a spoiler to an already 

existing wiper design. The means of attaching a spoiler to any particular wiper 

configuration is a rudimentary design choice well within the grasp of a person 

having ordinary skill in the art.

69. In the case of the pertinent embodiment of the ‘588 family—namely a 
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design with two flat-springs holding a wiper strip and protruding out of the strip—

attachment of a spoiler would present the same issues as attaching any other type 

of fitment (e.g. a wiper-arm connector, retaining clips, end-caps, etc.).6 The ‘588 

family purportedly addresses this issue by providing the spoiler with “claw-like 

extensions that fittingly grip around the outer edges of the support element” 

(pertinent claims of the ‘264, and ‘823 patents. See ¶ 36 above). Other phrasings of 

this concept include having the extensions “engage” or “fittingly engage” one or 

both sides of the support element (pertinent claims of the ‘823 and ‘136 patents. 

See ¶ 38 and ¶ 47, above). The use of clips or clamps that grip the flat springs of a 

wiper blade was well known in the art long before the filing of the applications that 

led to the ‘588 patent family. See for example, Prohaska, Fig. 1, 2:80-86; Hoyler at 

2, Fig. 1 (Cross-section B-B reproduced below), Kotlarski ‘383, Fig. 2, 4:51-60, 

Merkel, Figs. 1,4, 2:28-32, 2:54-56, 4:32-36.  Given the underlying geometry of 

the ‘588 family, this was one of a small set of obvious attachment mechanisms.  

                                           
6 In fact, U.K Patent No. GB2346318 to Lumsden taught the interchangeable 

nature of wiper fitments. “Wiper blade assemblies may include covers or other 

fitments attached to the wiper blade carrier. Such fitments can include 

aerodynamic wind deflectors.” (p. 1, cols. 5-6). 
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70. For example, in 1998, U.S. Patent No. 6,523,218 (Kotlarski ‘090, 

Appendix K) taught the undesirability of one of the possible attachment 

mechanisms: integral joining to the wiper strip. Doing so made the spoiler prone to 

contraction, which could cause widening of recesses and gaps. (Kotlarski ‘090, col 

4, l. 62 to col. 5, l. 5)  These gaps could be unsightly or contribute to excess wind 

noise. Thus, the limited universe of spoiler attachment mechanisms was further 

reduced, leaving the well-known method employed by the ‘588 family as virtually 

the only desirable one remaining. 

71. The underlying geometry of the ‘588 family was not new. U.S. Patent 

No. 6,295,690 to Merkel (Appendix M), claiming priority to 1997, is an example 

of this geometry (Fig. 4).  Like the ‘588 family, its structure includes a “support 

element [that] includes two flexible rails each of which sits in a longitudinal notch 

associated with it, respectively, said longitudinal notches being open toward the 

opposite lateral sides of the wiper strip, [and] the outer strip edges of each of said 

flexible rails extend out of these notches” (Independent claim 14 of the ‘588 patent 
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and dependent claim 2 of the ‘264 patent. See ¶ 42 above).7

72. Merkel, starting from the same geometry as that of the ‘588 family, 

proposed the same means of attaching a fitment as did the ‘588 family. Merkel 

chose “claw-like extensions that fittingly grip around the outer edges of the support 

element . . ., so that the [fitment] can be snapped onto the outer edges or slid onto 

the outer edges in a longitudinal direction.” (Pertinent claims of the ‘264, ‘823, and 

‘136 patents. See ¶ 36 above). In particular, in my view, modifying the spoiler of 

Lumsden to grip the upper surface of the springs (in addition to the lower surface 

as disclosed) would have been would have been well within the means of a person 

having ordinary skill in the art, and would have added to the strength of the 

connection to the springs.

                                           
7 That Figure 2 of Merkel shows tapered flat-springs is of no importance. The 

claims do not exclude springs of constant cross-section and whatever benefits 

could possibly be gained from a tapered design relate to bending and not 

attachment of fitments.  Constant width flat-springs were also known to one of 

ordinary skill in the art.  (See for example ‘551 to Appel, Figures 1-3). 
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Merkel 1997 ‘588 family 2001 

73. As a final note on the means of attaching a spoiler to the particular 

wiper geometry disclosed in the ‘588 family, various claims describe a spoiler 

“designed as a binary component [with] claw-shaped extensions . . . made of a 

harder material than [the spoiler]” (Dependent claim 3 of the ‘264 patent, and 

dependent claim 6 of the ‘823 patent. See ¶ 43 above).8 The hardness of the claws 

and the softness (i.e. flexibility) of the spoiler are not dependent on one another. 

That the spoiler is a “designed as a binary component” means merely that the 

spoiler performs two functions. First, it is flexible where it needs to be (the bulk of 

                                           
8  Dependent claim 6 of the ‘823 patent requires that “a transition from the harder 

longitudinal area to the softer longitudinal area occurs near the wall.” (See ¶ 45 

above). However, the claws are necessarily “near the wall [support means]” and 

this limitation adds nothing of substance. See also the generalized geometry of the 

‘588 family discussed in footnote 3. 
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the spoiler). Second, it is rigid where it needs to be (the means of attachment). To 

fit the form and material of a structure to its function is to perform a most obvious 

task.

74. Attaching claws of harder material (i.e. plastic) is disclosed in 1998 

by U.S. Patent No. 6,523,218 (Kotlarski ‘090, Appendix K. There, called 

“retainers”). The same patent disclosed a soft, flexible spoiler.9 There, each 

component performed its own function and was appropriately designed. The ‘588 

family purports to combine the two components into a “binary component” to 

achieve the same ends in a predictable way. Each part of the “binary component” 

performs the same function in the same way as the distinct components of 

Kotlarski ‘090. Doing so would have been obvious. 

75. Likewise as far back as 1961, U.S. Patent 3,121,133 to Mathues 

(Appendix L) described a method for making a rubber wiping element with 

multiple hardness values. He placed the harder portion of the wiper strip near the 

means of support, as does the ‘588 family. (See ¶ 45 above, ‘133, Col. 1, ll. 11-26)  

In other words, the natural and obvious means of producing the product described 

                                           
9 Kotlarski ‘090 discloses an “integral” rubber wiping element and spoiler. In other 

words, that they were one piece sharing the same material properties, namely 

softness and flexibility. 

Costco Exhibit 1018, p. 33



34

by the ‘588 family was well known in the art and used for the same purpose: form 

following function. 

76. It is my opinion that attaching a spoiler to a particular wiper design is 

a rudimentary design task well within the reach of a person of ordinary skill in the 

art of windshield wipers. The means of attachment is not a problem for which an 

invention is required, but merely the presentation of an elementary step in the 

mechanical design process. Other artisans were presented with the same geometry 

and made the same design choice. The attachment means claimed by the ‘588 

family would have been obvious and in any event do not rise to the level of 

invention.

IX. CONCLUSION

77.  I reserve the right to elaborate and/or amend the opinions expressed 

herein in response to positions taken by Robert Bosch LLC and by experts retained 

on its behalf.  To amplify what is stated above, where necessary, and especially in 

view of information not presently known to me or new information presented by 

Robert Bosch LLC’s experts prior to the Board’s decision, I reserve the right to 

supplement and/or amend this declaration should additional information be brought 

to my attention during the course of this proceeding. 

78. I declare further that all statements made herein of my own 

knowledge are true and that all statements made on information and belief are 
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believed to be true. 

I, DR. GREGORY W. DAVIS, hereby declare under the penalty of perjury that the 

foregoing is true and correct. 

Dated: _Oct. 9, 2015_____   
 Dr. Gregory W. Davis  

66815475
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Gregory W. Davis, Ph.D., P.E. 
Department of Mechanical Engineering 

Kettering University 
formerly known as

GMI Engineering & Management Institute 
1700 University Ave. 

Flint, MI 48504 
(810) 309-9886/dr.gregory.w.davis@gmail.com 

Education & Credentials
Ph. D. in Mechanical Engineering, The University of Michigan, Ann Arbor, 1991 
Thesis: "Comprehensive Diagnostic Software for Engine Cycle Analysis" 
Master of Science in Mechanical Engineering, Oakland University, 1986 
Bachelor of Science in Mechanical Engineering, The University of Michigan, Ann Arbor, 
1982

Licensed Professional Engineer in the State of Michigan, License # 35473 

Professional Experience 
Fall 1997 
to Present 

Professor of Mechanical Engineering & Director-Advanced Engine Research 
Laboratory (AERL), Kettering University. Responsibilities include leading and 
coordinating automotive engineering curriculum including faculty and graduate 
research.  Teaching graduate and undergraduate mechanical engineering 
courses along with directing all research and development activities in the 
AERL.  The AERL specializes in the design, development and testing of 
automotive systems including both laboratory and on-road data acquisition & 
control.  Additional responsibilities include developing and teaching 
Mechanical & Automotive Engineering curriculum and laboratories.  Serve as 
faculty advisor to the SAE Student Branch and Clean Snowmobile Challenge 
where we have developed alternative vehicles, including designing extensive 
modifications of the Powertrain and Body/Chassis systems, including 
calibrations and controls.  Supervised over 80 graduate and undergraduate 
theses in engineering.

Fall 2009 
to Present

Developer & Instructor, Continuing Professional Development Programs.  
Develop & Teach continuing education short courses for industrial clients.  
Courses include, “Introduction to Heat Transfer with Applications Related to 
Vehicle Passenger Compartment Cooling,” and “Application of Fluid 
Mechanics to Vehicle Cooling Systems.” 

Spring 2003 
to Present 

Instructor, SAE Continuing Professional Development Programs.  Develop, 
Teach, and co-teach short courses in continuing professional development 
directed to automotive powertrain systems and controls, braking, handling, 
chassis, and exterior body systems for SAE at its headquarters and at company 
locations.  Clients include engineers and managers from all major original 
equipment managers and suppliers, governmental regulatory agencies, and other 
professionals involved in the automotive industry world-wide.  
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Summer 1991 
To Present 

Engineering Consultant.  As a licensed Professional Engineer in the State of 
Michigan (35473), I am actively engaged in a variety of engineering 
consultations with both governmental and industrial clients.

Winter 1995 
to Fall 1997

Director, Master of Automotive Engineering Program and Associate Professor, 
Mechanical Engineering Department, Lawrence Technological University.  
Coordinated and taught graduate and undergraduate mechanical engineering 
courses.  Master of Automotive Engineering program accomplishments include 
a complete restructuring of the program, moving from a “lockstep” model to a 
more traditional prerequisite model to better meet the needs of students. 
Advisor for 145 graduate and undergraduate project students.  Faculty advisor 
to the FutureCar Program where we developed alternative vehicles capable of 
achieving dramatically higher fuel economy and lower emissions.  This was 
accomplished through extensive Powertrain and Body/Chassis system 
modifications to an existing vehicle.  Developed automated mechanical 
transmission (AMT) system for the hybrid electric powertrain. Also served as 
Laboratory manager for the Vehicle Dynamics Laboratory.  

Fall 1992 
to WI 1995

Lecturer, Whiting School Evening Programs in Engineering & Applied Science, 
Johns Hopkins University.  Taught mechanical engineering courses in the 
undergraduate program. 

Summer 1991 
to WI 1995

Assistant Professor, Mechanical Engineering Department, United States Naval 
Academy.  Coordinated and taught courses in the fluid and thermal sciences 
areas of mechanical engineering.  Past Chairman (1994) of the dept. curriculum 
development committee.  Laboratory manager for the Internal Combustion 
Engines and Power Systems laboratories.  Faculty advisor for the USNA 
Society of Automotive Engineers (SAE).  Project director for the following 
student projects: 1991-5 Hybrid Electric Vehicle (HEV) Challenge Vehicles, 
1996 Formula.  The Hybrid Vehicles were developed by extensively modifying 
the Powertrain and Body/Chassis systems. 

Fall 1986 
to Summer 
1991

Ph.D. Candidate & Graduate Asst., College of Engrg., U. of Michigan, Ann 
Arbor.  Successfully defended Ph.D. dissertation (July 1991).  Thesis: 
"Comprehensive Diagnostic Software for Engine Cycle Analysis".  Minority 
Engineering Program Office Engineering tutor.  Taught courses in Mechanical 
Engineering and mentored graduate student teaching assistants. 

Winter 1988 
to Fall 1988

Engineering Co-Op., Advanced Engineering, AC-Rochester Div., General 
Motors Corp.  Developed IC engine models used to conduct parametric studies 
of the influence of EGR on emissions, valve timing effects, etc. 

Spring 1987 
to 1999

Consulting Engineer & Partner, Intellec Systems, Inc. Developed computer 
software for industrial clients. 
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Summers 1986 
to 1987

Summer Intern, Advanced & Plant Engineering, AC-Rochester Div., General 
Motors Corporation.  Developed computer-aided software system for a 
manufacturing plant.  Developed software combustion model to predict flame 
temperature, pressure, and resultant NOx formation in a SI engine. 

Winter 1985 
to Spring 
1986

Graduate Research Asst. with Drs. Bhatt and Wedekind, School of Engineering, 
Oakland University.  Developed & utilized computer-aided data acquisition 
control and analysis software for heating system research. 

Summer 1982 
to Winter 
1985

Associate Engineer, Production Dept., St. Clair Power Plant Detroit Edison Co.  
Responsible for operation and maintenance of two 150 MW turbo-generating 
units.  Promoted to Plant Thermal Performance Engineer; duties included 
performance testing, analyzing results, and conducting monthly plant & area 
staff meetings. 

Winter 1979 
to WI 1980

Engineering Technician, Testing & Evaluation Section, Motor Vehicle 
Emissions. Lab., EPA.  Supervised testing, collected & analyzed data, and 
drove vehicle tests. 

Awards and Honors  
Patents

ENERGY CONSERVATION SYSTEMS AND METHODS, Jeffrey N. Yu, James W. 
Hill, Gregory W. Davis, U.S. Patent 8,639,430 B2, Publication date January 28, 2014. 
ENERGY CONSERVATION SYSTEMS AND METHODS, Jeffrey N. Yu, Gregory W. 
Davis, Gwynn R. Williams, U.S. Patent 9,063,829 B2, Publication date June 23, 2015. 

Teaching Awards 
2004 Outstanding Teacher Award-Kettering University,  
1995 U. S. Naval Academy Mechanical Engineering Department Teaching Excellence 
Award,
1994 SAE International Ralph R. Teetor Educational Award in Recognition of 
Significant Contributions to Teaching, Research and Student Development,  
Outstanding Teaching Assistant Fellowship (U of Michigan, 1990),
Minority Engineering Program Tutor (U of Michigan, 1990),
Letters of Commendation from College of Engineering Dean for Excellence in Teaching 
(U of Michigan, 1990) 

Professional Society Honors 
2009 Small Engine Technology Conference, SAE and SAE of Japan, Certificate of 
Appreciation for significant contributions at the SETC conference,
2006 SAE International Outstanding Section Member Award-Mid-Michigan Section in 
Recognition of Extraordinary Achievement by a Mid-Michigan Section Member, 
2006 American Society of Mechanical Engineers (ASME) recognition of long term 
membership  
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2002 SAE International Award for Excellence in Oral Presentation- Powertrain & Fluid 
Systems Conference,  
1994 SAE Baltimore Section Recognition of Service Award for Outstanding Leadership 
as Section Activities Chair  

Advisory Boards & Directorships
Elected to the Society of Automotive Engineers (SAE) International Board of Directors 
(2007-2010),
Member of the Advisory Board, National Institute for Advanced Transportation 
Technology, Center for Clean Vehicle Technology, University of Idaho-Moscow, (2007-
Present), 
Chair, SAE International Engineering Education Board (2002-2005), 
Member, SAE International Education Board (2010-2014),  
Director, SAE International Publications Board (2005-2008) 

Professional Society Membership & Activities 
Tau Beta Pi, Pi Tau Sigma, American Society of Engineering Educators (Author and Reviewer), 
American Society of Mechanical Engineers (Author and Reviewer), Triangle Fraternity, Trustee 
and Vice-President-Triangle Fraternity Education Foundation (2001-2003), Institution of 
Mechanical Engineers (Reviewer- Journal of Automobile Engineering) 
Society of Automotive Engineers:  

SAE International Board of Directors (Director, 2007-2010);
Education Board (Chair, 2002-2005; Member, 1994-present);  
Publications Board of Directors (Director, 2005-2008);
Collegiate Design Series (formerly University Programs Committee) (Chair, 1998-2004, 
2011-2014; member, 1994-2009),  
SAE Faculty Advisor (1992-95, 1998-present);
Ralph Teetor Committee (Chair-2012, 2004-present); 
Member of Excellence in Engineering Education Award Committee;
Clean Snowmobile Challenge Faculty Advisor (2000-present),
A World in Motion Program Office (Member, 2003-2009);  
Student Relations Chairman (1995-96),  
Project Director for the 1991-5 Hybrid Electric Vehicle Challenges,
and the 1996 Formula Competition,  
FutureCar Faculty Advisor (1996-97),  
Ethanol Challenge Faculty Advisor (1998-2000), 
Technical Paper Reviewer and Session Moderator   

Professional Consulting in Engineering Legal Proceedings: 
The following list summarizes my testimony with regard to professional consulting for engineering legal 
proceedings since 2010 (last four years). 

Consulting Expert, Howard & Howard, LLP, 2015 to Present, provided Hearing & Deposition
testimony

o Hired expert witness on behalf of Respondents Trico Corporation, Trico Products and 
Trico Components SA de CV  
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Re: Certain Windshield Wipers and Components Thereof, Inv. No. 337-TA-
928, 937 (consolidated), before the Honorable Thomas B. Pender, 
Administrative Law Judge of the United States International Trade Commission, 
Washington, D.C.

Consulting Expert, Fish & Richardson P.C., 2014 to Present, provided Deposition testimony 

o Hired on behalf of the Petitioners Artic Cat, Inc., USA, in support of the Petitions for 
Inter Partes Review of U.S. Patent No. 7,318,414 

Artic Cat Inc., Petitioner, V.  Polaris Industries, Inc., Patent Holder, IPR Case 
Nos. 2014-001427, 2014-001428 

Consulting Expert, Brooks & Kushman, P. C., 2013 to Present, provided Deposition testimony

o Hired on behalf of the Petitioners Ford Motor Company, USA, in support of the Petitions 
for Inter Partes Review of U.S. Patent No. 7,318,414 

FORD MOTOR COMPANY, Petitioner, V.  TMC FUEL INJECTION SYSTEM, 
LLC, Patent Holder,  IPR Case Nos. 2014-00272, 2014-00273   

Consulting Expert, Brooks & Kushman, P. C., 2013 to Present, provided Deposition testimony

o Hired on behalf of the Petitioners Ford Motor Company, USA, in support of the Petitions 
for Inter Partes Review of U.S. Patent Nos. 7,104,347 & 7,237,634: 

IPR Case Nos. 2014-00571, 2014-00579, 2014-00884, 2014-00904, 2014-01416 

Consulting Expert, Paul, Weiss, Rifkind, Wharton & Garrison, LLP, 2014, provided Deposition
and Hearing testimony

o Hired expert witness on behalf of Plaintiffs Trico Corporation, Trico Products and Trico 
Components SA de CV  

Re: Certain Windshield Wiper Devices and Components Thereof, Inv. No. 
337-TA-902, before the Honorable Charles E. Bullock, Chief Administrative 
Law Judge of the United States International Trade Commission, Washington, 
D.C.

Consulting Expert, Paul, Weiss, Rifkind, Wharton & Garrison, LLP, 2013 to 2014, provided 
Deposition & Hearing testimony

o Hired expert witness on behalf of Respondents Trico Corporation, Trico Products and 
Trico Components SA de CV  

Re: Certain Windshield Wiper Devices and Components Thereof, Inv. No. 
337-TA-881, before the Honorable Charles E. Bullock, Chief Administrative 
Law Judge of the United States International Trade Commission, Washington, 
D.C.

Consulting Expert, Brooks & Kushman, P. C., 2011 to 2013, provided Deposition testimony

o Hired on behalf of the Defendants Corea Autoparts Producing Corporation, CAP 
America Corporation, Inc., and PIAA Corporation, USA 

CERTAIN WIPER BLADES, Investigation No. 337-TA-816, before the Honorable 
Charles E. Bullock, Chief Administrative Law Judge of the United States 
International Trade Commission, Washington, D.C. 
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Publications (Last ten years): 

Technical and Text Books 
Davis, G. W., Hoff, C. J., Borton, Z., Ratcliff, M. A., “Legacy Vehicle Fuel System 
Testing with Intermediate Ethanol Blends,” National Renewable Energy Laboratory, 
Technical Report NREL/TP-5400-53606, March 2012 

Davis, G. W., “Using E85 in Vehicles,” Chapter 9, Alcoholic Fuels, CRC Press Taylor & 
Francis Group, ISBN-10 0-8493-3944-8, ISBN-13 978-0-8493-3944-8, Minteer, S. 
Editor, 2006 (Invited Chapter).

Hoff, C. J., and Davis, G. W., “Introduction to Automotive Powertrains,” Kettering 
University, 2000. 

Davis, G. W., Editor for World Book Encyclopedia, Various Automotive Articles, 2012-
present. 

Refereed and Reviewed Publications 
Davis, G. W., “What Is The Role For Collegiate Design Competitions In A Multi-
Discipline, Diverse World?” Paper No. 1216, EDUCON 2015, Global Engineering 
Education Conference, Institute of Electrical and Electronics Engineers (IEEE), 2015. 

Birt, M., and Davis, G. W., “Developing Best Available Technology in a Flex-Fuel 
Snowmobile by Using a Lean-Burn Miller Cycle,” Paper No. JSAE 20139176 / SAE 
2013-32-9176, Society of Automotive Engineers, 2013. 

Hoff, C. J., Aurandt, J., O’Toole, M. R., and Davis, G. W., “Motivating Student Learning 
Using Biofuel-based Activities,” Paper No. AC 2013-7533, American Society of 
Engineering Educators, 2013.

Hoff, C. J., Davis, G. W., and Hoff, K., “A Peer-Tutor’s Perspective On Peer-Tutoring In 
Thermodynamics,” Paper No. AC 2012-3581, American Society of Engineering 
Educators, 2012.

Hoff, K., Davis, G. W., and Hoff, C. J., “A Peer-Tutor’s Perspective On Peer-Tutoring In 
Thermodynamics,” Paper No. 174, World Engineering Education Forum (WEEF), 2012.

Davis, G. W., Hoff, C, J., Riffe, W.J., “Incorporating Entrepreneurship into Mechanical 
Engineering Automotive Courses: Two Case Studies,” Technical Paper No. 279, 
European Society for Engineering Education (SEFI), 1st World Engineering Education Flash 
Week, 2011.

Davis, G. W., Hoff, C, J., Riffe, W.J., “Incorporating Entrepreneurship into Mechanical 
Engineering Automotive Courses: Two Case Studies,” Paper No. AC2011-2443, 
American Society of Engineering Educators, 2011.

Davis, G. W., Lazorcik, G., “Development of a Flexible Fueled Snowmobile Operating 
on Ethanol Blended Gasoline for the 2010 SAE Clean Snowmobile Challenge,” 
Technical Paper No. 2010SETC-0157/2010-32-0083, Society of Automotive Engineers, 
2010.
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Hoff, C. J., and Davis, G. W., “The Effect of Using Ethanol-blended Gasoline on the 
Performance and Durability of Fuel Delivery Systems in Classic Automobiles,”  
Technical Paper No. 2010-01-2135, Society of Automotive Engineers, 2010. 

Baker, A., and Davis, G. W., “Development of the Kettering University Snowmobile for 
the 2009 SAE Clean Snowmobile Challenge,” Technical Paper No. 2009-32-0177 / 
20097177, Society of Automotive Engineers, 2009. 

Davis, G. W., Wilson, F., Schickel, B., Baker, A., “Development of Clean Snowmobile 
Technology for Operation on High-Blend Ethanol for the 2008 Clean Snowmobile 
Challenge,” Technical Paper No. 08SETC-0045/2008-32-0053, Society of Automotive 
Engineers, 2008. 

Davis, G. W., “Demonstrating the Use of High-Blend Ethanol (E85) in Snowmobiles,” 
ES2008-54189, Proceedings of Energy Sustainability 2008, August 10-14, 2008, 
Jacksonville, Florida USA. 

Davis, G. W., and Hoff, C., “Promoting Professional Development in Undergraduate 
Engineering Using Laboratory Team Projects: A Case Study,”  Proceedings of the 2008 
American Society of Engineering Educators Conference, AC 2008-2369, June, 2008. 

Davis, G. W., Sanger, J., Schickel B., and Muxlow J., “Development of Snowmobile 
Technology for Operation on High-Blend Ethanol,” 2007-32-0114(SAE), Society of 
Automotive Engineers, 20076614(JSAE), Japanese SAE, 2007. 

Davis, G. W., and Hoff, C., “Using the SAE Collegiate Design Series to Provide 
Research Opportunities for Undergraduates,” Proceedings of the 2007 American Society 
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Independent Claims of ‘588 Family 

 ‘588 Claim 1 ‘588 Claim 14 ‘264 Claim 1 ‘823 Claim 1 ‘136 Claim 1 ‘136 Claim 21 
A wiper blade (10) to 
clean windshields (14), in 
particular of automobiles, 

A wiper blade (10) to 
clean windshields (14), in 
particular of automobiles, 

A wiper blade (10) for an 
automobile windshield 
(14),

A wiper blade (10) to 
clean windshields (14), in 
particular of automobiles, 

A wiper blade (10) to 
clean windshields (14), in 
particular of automobiles, 

A wiper blade (10) to 
clean windshields (14), in 
particular of automobiles, 

with an elongated belt-
shaped, flexible spring 
support element (12),

on the lower belt surface 
(22) of which that faces the 
windshield is located an 
elastic rubber wiper strip  
24 sitting against the 
windshield that extends 
parallel to the longitudinal 
axis and on the upper belt 
surface (16) of which a 
wind deflection strip (42 
or 112) is located that has 
an incident surface (54 or 
140) facing the main flow 
direction of the driving 
wind (arrow 52), said 
deflection strip extending in 
the longitudinal direction of 
the support element,

with an elongated belt-
shaped, flexible spring 
support element (12),

on the lower belt surface 
(22) of which that faces the 
windshield is located an 
elastic rubber wiper strip  
24 sitting against the 
windshield that extends 
parallel to the longitudinal 
axis and on the upper belt 
surface (16) of which a 
wind deflection strip (42 
or 112) is located that has 
an incident surface (54 or 
140) facing the main flow 
direction of the driving 
wind (arrow 52), said 
deflection strip extending in 
the longitudinal direction of 
the support element,

with an elongated belt-
shaped, flexible resilient 
support element (12)
having a longitudinal axis, 
on the lower belt surface 
(22) of which that faces the 
windshield is located an 
elastic rubber wiper strip  
24 sitting against the 
windshield that extends 
parallel to the longitudinal 
axis and on the upper belt 
surface (16) of which a 
wind deflection strip (42 
or 112) is located that has 
an incident surface (54 or 
140) facing the main flow 
direction of the driving 
wind (arrow 52), said 
deflection strip extending in 
the longitudinal direction of 
the support element,

with an elongated belt-
shaped, flexible resilient 
support element (12) 
having a longitudinal axis, 
on the lower belt surface 
(22) of which that faces the 
windshield is located an 
elastic rubber wiper strip  
(24) sitting against the 
windshield that extends 
parallel to the longitudinal 
axis and on the upper belt 
surface (16) of which a 
wind deflection strip (42 
or 112) is located that has 
an incident surface (54 or 
140) facing the main flow 
direction of the driving 
wind (arrow 52), said 
deflection strip extending in 
the longitudinal direction of 
the support element,

with an elongated belt-
shaped, flexible resilient 
support element (12) 
having a longitudinal axis, 
on the lower belt surface 
(22) of which that faces the 
windshield is located an 
elastic rubber wiper strip  
(24) sitting against the 
windshield that extends 
parallel to the longitudinal 
axis and on the upper belt 
surface (16) of which a 
wind deflection strip (42 
or 112) is located that has 
an incident surface (54 or 
140) facing the main flow 
direction of the driving 
wind (arrow 52), said 
deflection strip extending in 
the longitudinal direction of 
the support element,

with an elongated belt-
shaped, flexible resilient 
support element (12) 
having a longitudinal axis, 
on the lower belt surface 
(22) of which that faces the 
windshield is located an 
elastic rubber wiper strip  
(24) sitting against the 
windshield that extends 
parallel to the longitudinal 
axis and on the upper belt 
surface (16) of which a 
wind deflection strip (42 
or 112) is located that has 
an incident surface (54 or 
140) facing the main flow 
direction of the driving 
wind (arrow 52), said 
deflection strip extending in 
the longitudinal direction of 
the support element,
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 ‘588 Claim 1 ‘588 Claim 14 ‘264 Claim 1 ‘823 Claim 1 ‘136 Claim 1 ‘136 Claim 21 
characterized in that the 
wind deflection strip has 
two sides (48, 50 or 136, 
138) that diverge from a 
common base point (46 or 
134) as seen in a cross 
section,

characterized in that the 
wind deflection strip has 
two sides (48, 50 or 136, 
138) that diverge from a 
common base point (46 or 
134) as seen in a cross 
section,

characterized in that the 
wind deflection strip has 
two sides (48, 50 or 136, 
138) that diverge from a 
common base point (46 or 
134) as seen in a cross 
section,

characterized in that the 
wind deflection strip has 
two sides (48, 50 or 136, 
138) that diverge from a 
common base point (46 or 
134) as seen in a cross 
section,

characterized in that the 
wind deflection strip has 
two sides (48, 50 or 136, 
138) that diverge from a 
common base point (46 or 
134) as seen in a cross 
section,

characterized in that the 
wind deflection strip has 
two sides (48, 50 or 136, 
138) that diverge from a 
common base point (46 or 
134) as seen in a cross 
section,

that the incident
surface (54 or 140) is 
located at the exterior of 
one side (50 or 138)

that the incident
surface (54 or 140) is 
located at the exterior of 
one side (50 or 138)

that the incident
surface (54 or 140) is 
located at the exterior of 
one side (50 or 138)

and that the incident
surface (54 or 140) is 
located at the exterior of 
one side (50 or 138),

and that the incident
surface (54 or 140) is 
located at the exterior of 
one side (50 or 138),

and that the incident
surface (54 or 140) is 
located at the exterior of 
one side (50 or 138),

and that the profile of the 
cross section of the wind 
deflection strip is the same 
along its entire length, 

and that the profile of the 
cross section of the wind 
deflection strip is the same 
along its entire length, 

and that the profile of the 
cross section of the wind 
deflection strip is the same 
along its entire length, 

  wherein the support
element has outer edges,
and wherein the sides of the 
wind deflection strip have 
respective free ends having 
thereon respective  
claw-like extensions
that fittingly grip around 
the outer edges of the 
support element at least in 
sections, 

wherein the support
element has outer edges,
wherein the sides of the 
wind deflection strip have 
respective free ends having 
thereon respective  
claw-shaped extensions
that fittingly grip around 
the outer edges of the 
support element at least in 
sections

wherein the support
element has outer edges,
wherein the sides of the 
wind deflection strip have 
respective free ends having 
thereon respective  
claw-shaped extensions
that fittingly grip around 
the outer edges of the 
support element at least in 
sections

wherein the support
element has outer edges,
wherein the sides of the 
wind deflection strip have 
respective free ends having 
thereon respective  
claw-shaped extensions
that fittingly grip around 
the outer edges of the 
support element at least in 
sections
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 ‘588 Claim 1 ‘588 Claim 14 ‘264 Claim 1 ‘823 Claim 1 ‘136 Claim 1 ‘136 Claim 21 
and engage at least one of 
the upper belt surface (24)
and the lower belt surface 
(22),

and engage at least one of 
the upper belt surface (24)
and the lower belt surface 
(22),

and engage at least one of 
the upper belt surface (24)
and the lower belt surface 
(22),

so that the wind deflection 
strip can be snapped onto 
the outer edges or slid onto 
the outer edges in a 
longitudinal direction, 

so that the wind deflection 
strip can be snapped onto 
the outer edges or slid onto 
the outer edges in a 
longitudinal direction, 

so that the wind deflection 
strip can be snapped onto 
the outer edges or slid onto 
the outer edges in a 
longitudinal direction, 

so that the wind deflection 
strip can be snapped onto 
the outer edges or slid onto 
the outer edges in a 
longitudinal direction, 

in that  
between the two sides (48, 
50 or 136, 138) of the wind
deflection strip (42 or 
112) there is at least one 
support means (58 or 144)
located at a distance from 
their common base point 
(46 or 134) that stabilizes 
the sides,

characterized in that 
between the two sides (48, 
50 or 136, 138) of the wind
deflection strip (24 or 
112) there is at least one 
support means (58 or 144) 
located at a distance from 
their common base point 
(46 or 134) that stabilizes 
the sides,

wherein
between the two sides (48, 
50 or 136, 138) of the wind
deflection strip (24 or 
112) there is at least one 
support means (58 or 144) 
located at a distance from 
their common base point 
(46 or 134) that stabilizes 
the sides,

wherein connected 
between the two sides
of the wind  
deflection strip
there is at least one support
means located
at a distance from their 
common base point
that stabilizes the  
sides,

Note: in ‘832 Claim 1, 
this cell’s text was 
reordered from the bolded 
line position on the 
previous page

and in that the support
means is made up of a wall
(58 or 144) connected to 
both sides (48, 50 or 136, 
138) that extends in the 
longitudinal direction of the 
wind deflection strip (42 
or 112).

 wherein the support
means is made up of a wall 
(58 or 144) connected to 
both sides (48, 50 or 136, 
138) that extends in the 
longitudinal direction of the 
wind deflection strip (42 
or 112),
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 ‘588 Claim 1 ‘588 Claim 14 ‘264 Claim 1 ‘823 Claim 1 ‘136 Claim 1 ‘136 Claim 21 
  and wherein the wall (58 or 

144) extends along the 
entire length of the wind 
deflection strip (42 or 
112).

 and characterized in that 
the support element (12)
includes two flexible rails 
(36) each of which sits in a 
longitudinal notch (34)
associated with it, 
respectively, said 
longitudinal notches being 
open toward the opposite 
lateral sides of the wiper 
strip (24), that the outer 
strip edges (38) of each of 
said flexible rails extend 
out of these notches, and 
that the support means (58 
or 144) are positioned at a 
distance from the support
element (12).

Costco Exhibit 1018, p. 48



6

 ‘588 Claim 1 ‘588 Claim 14 ‘264 Claim 1 ‘823 Claim 1 ‘136 Claim 1 ‘136 Claim 21 
   wherein the wind 

deflection strip has a 
height extending from the 
base point to ends of the 
sides farthest from the base
point, and wherein a 
substantial majority of the 
height is above the upper
belt surface in a direction 
facing away from the 
windshield.

wherein the wind 
deflection strip has a 
height extending from the 
base point to ends of the 
sides farthest from the base
point, and wherein a 
substantial majority of the 
height is above the upper
belt surface in a direction 
facing away from the 
windshield,

    and characterized in that 
the wind deflection strip is 
designed as a binary 
component whose 
longitudinal area provided 
with the claw-shaped 
extensions is made of a 
harder material than a 
longitudinal area lying 
closer to the base point.
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 ‘588 Claim 1 ‘588 Claim 14 ‘264 Claim 1 ‘823 Claim 1 ‘136 Claim 1 ‘136 Claim 21 
     wherein each of the claw-

shaped extensions includes 
a wall extending beneath 
and parallel to the lower 
belt surface of the support 
element, the wall defining 
the point of the respective 
side farthest from the base
point, and wherein the 
claw-shaped extensions
contact the flexible resilient 
support element (12)
along a majority of a 
longitudinal extent of the 
wiper blade (10).

66814941
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Full Text of Pertinent Claims of the ‘588 Family 

The ‘588 patent

1. A wiper blade (10) to clean windshields (14), in particular of 

automobiles, with an elongated belt-shaped, flexible spring 

support element (12), on the lower belt surface (22) of which that 

faces the windshield is located an elastic rubber wiper strip 24 

sitting against the windshield that extends parallel to the 

longitudinal axis and on the upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located that has an incident 

surface (54 or 140) facing the main flow direction of the driving 

wind (arrow 52), said deflection strip extending in the longitudinal 

direction of the support element, characterized in that the wind 

deflection strip has two sides (48, 50 or 136, 138) that diverge 

from a common base point (46 or 134) as seen in a cross section, 

that the incident surface (54 or 140) is located at the exterior of 

one side (50 or 138) and that the profile of the cross section of the 

wind deflection strip is the same along its entire length, in that 

between the two sides (48, 50 or 136, 138) of the wind deflection 

strip (42 or 112) there is at least one support means (58 or 144) 
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located at a distance from their common base point (46 or 134) 

that stabilizes the sides, and in that the support means is made up 

of a wall (58 or 144) connected to both sides (48, 50 or 136, 138) 

that extends in the longitudinal direction of the wind deflection 

strip (42 or 112). 

12. A wiper blade according to claim 1, characterized in that the 

wind deflection strip (42 or 112) has a longitudinal center section 

and in that a recess (65) is located in the center section of the wind 

defection strip (42 or 112) at which to place a device (18) to 

connect a drive wiper arm (20). 

14. A wiper blade (10) to clean windshields (14), in particular of 

automobiles, with an elongated belt-shaped, flexible spring 

support element (12), on the lower belt surface (22) of which that 

faces the windshield is located an elastic rubber wiper strip 24 

sitting against the windshield that extends parallel to the 

longitudinal axis and on the upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located that has an incident 

surface (54 or 140) facing the main flow direction of the driving 

wind (arrow 52), said deflection strip extending in the longitudinal 

direction of the support element, characterized in that the wind 
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deflection strip has two sides (48, 50 or 136, 138) that diverge 

from a common base point (46 or 134) as seen in a cross section, 

that the incident surface (54 or 140) is located at the exterior of 

one side (50 or 138) and that the profile of the cross section of the 

wind deflection strip is the same along its entire length, 

characterized in that between the two sides (48, 50 or 136, 138) of 

the wind deflection strip (24 or 112) there is at least one support 

means (58 or 144) located at a distance from their common base 

point (46 or 134) that stabilizes the sides, and characterized in that 

the support element (12) includes two flexible rails (36) each of 

which sits in a longitudinal notch (34) associated with it, 

respectively, said longitudinal notches being open toward the 

opposite lateral sides of the wiper strip (24), that the outer strip 

edges (38) of each of said flexible rails extend out of these 

notches, and that the support means (58 or 144) are positioned at a 

distance from the support element (12). 

The ‘264 patent

1. A wiper blade (10) for an automobile windshield (14), with an 

elongated belt-shaped, flexible resilient support element (12) 
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having a longitudinal axis, on the lower belt surface (22) of which 

that faces the windshield is located an elastic rubber wiper strip 24 

sitting against the windshield that extends parallel to the 

longitudinal axis, and on the upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located that has an incident 

surface (54 or 140) facing the main flow direction of a driving 

wind (arrow 52), said deflection strip extending in the longitudinal 

direction of the support element, characterized in that the wind 

deflection strip has two sides (48, 50 or 136, 138) that diverge 

from a common base point (46 or 134) as seen in a cross section, 

that the incident surface (54 or 140) is located at the exterior of 

one side (50 or 138) and that the profile of the cross section of the 

wind deflection strip is the same along its entire length, wherein 

the support element has outer edges, and wherein the sides of the 

wind deflection strip have respective free ends having thereon 

respective claw-like extensions that fittingly grip around the outer 

edges of the support element at least in sections, so that the wind 

deflection strip can be snapped onto the outer edges or slid onto 

the outer edges in a longitudinal direction, wherein between the 

two sides (48, 50 or 136, 138) of the wind deflection strip (42 or 
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112) there is at least one support means (58 or 144) located at a 

distance from their common base point (46 or 134) that stabilizes 

the sides, wherein the support means is made up of a wall (58 or 

144) connected to both sides (48, 50 or 136, 138) that extends in 

the longitudinal direction of the wind deflection strip (42 or 112), 

and wherein the wall (58 or 144) extends along the entire length of 

the wind deflection strip (42 or 112). 

2. A wiper blade according to claim 1, characterized in that the 

support element (12) includes two flexible rails (36) each of which 

sits in a longitudinal notch (34) associated with it, respectively, 

said longitudinal notches being open toward the opposite lateral 

sides of the wiper strip (24), that the outer strip edges (38) of each 

of said flexible rails extend out of these notches, and that the 

support means (58 or 144) are positioned at a distance from the 

support element (12). 

3. A wiper blade according to claim 1, characterized in that the 

wind deflection strip (42) is designed as a binary component 

whose longitudinal area provided with the claw-like extensions 

(56) is made of a harder material than a longitudinal area lying 

closer to the base point (46). 
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The ‘823 patent

1. A wiper blade (10) for an automobile windshield (14), with an 

elongated belt-shaped, flexible resilient support element (12) 

having a longitudinal axis, on a lower belt surface (22) of which 

that faces the windshield is located an elastic rubber wiper strip 

(24) sitting against the windshield that extends parallel to the 

longitudinal axis, and on an upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located that has an incident 

surface (54 or 140) facing a main flow direction of a driving wind 

(arrow 52), said deflection strip extending in the longitudinal 

direction of the support element, characterized in that the wind 

deflection strip has two sides (48, 50 or 136, 138) that diverge 

from a common base point (46 or 134) as seen in a cross section, 

wherein connected between the two sides of the wind deflection 

strip there is at least one support means located at a distance from 

their common base point that stabilizes the sides, and that the 

incident surface (54 or 140) is located at the exterior of one side 

(50 or 138), wherein the support element has outer edges, wherein 

the sides of the wind deflection strip have respective free ends 

having thereon respective claw-shaped extensions that fittingly 
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grip around the outer edges of the support element at least in 

sections and engage at least one of the upper belt surface (24) and 

the lower belt surface (22), so that the wind deflection strip can be 

snapped onto the outer edges or slid onto the outer edges in a 

longitudinal direction, wherein the wind deflection strip has a 

height extending from the base point to ends of the sides farthest 

from the base point, and wherein a substantial majority of the 

height is above the upper belt surface in a direction facing away 

from the windshield. 

5. A wiper blade according to claim 1, characterized in that the 

wind deflection strip is designed as a binary component whose 

longitudinal area provided with the claw-shaped extensions is 

made of a harder material than a longitudinal area lying closer to 

the base point. 

6. A wiper blade according to claim 5, characterized in that a 

transition from the harder longitudinal area to the softer 

longitudinal area occurs near the wall. 

9. A wiper blade according to claim 1, wherein the wiper blade 

has a length in the direction of the longitudinal axis and the wind 
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deflection strip extends along at least about half of the length of 

the wiper blade. 

10. A wiper blade according to claim 1, wherein the claw-shaped 

extensions fittingly engage the upper belt surface (24) and the 

lower belt surface (22). 

The ‘136 patent 

1. A wiper blade (10) for an automobile windshield (14), with an 

elongated belt-shaped, flexible resilient support element (12) 

having a longitudinal axis, on a lower belt surface (22) of which 

that faces the windshield is located an elastic rubber wiper strip 

(24) sitting against the windshield that extends parallel to the 

longitudinal axis, and on an upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located that has an incident 

surface (54 or 140) facing a main flow direction of a driving wind 

(arrow 52), said deflection strip extending in the longitudinal 

direction of the support element, characterized in that the wind 

deflection strip has two sides (48, 50 or 136, 138) that diverge 

from a common base point (46 or 134) as seen in a cross section, 

and that the incident surface (54 or 140) is located at the exterior 
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of one side (50 or 138), wherein the support element has outer 

edges, wherein the sides of the wind deflection strip have 

respective free ends having thereon respective claw-shaped 

extensions that fittingly grip around the outer edges of the support 

element at least in sections and engage at least one of the upper 

belt surface (24) and the lower belt surface (22), so that the wind 

deflection strip can be snapped onto the outer edges or slid onto 

the outer edges in a longitudinal direction, wherein the wind 

deflection strip has a height extending from the base point to ends 

of the sides farthest from the base point, wherein a substantial 

majority of the height is above the upper belt surface in a direction 

facing away from the windshield, and characterized in that the 

wind deflection strip is designed as a binary component whose 

longitudinal area provided with the claw-shaped extensions is 

made of a harder material than a longitudinal area lying closer to 

the base point. 

21. A wiper blade (10) for an automobile windshield (14), with an 

elongated belt-shaped, flexible resilient support element (12) 

having a longitudinal axis, on a lower belt surface (22) of which 

that faces the windshield is located an elastic rubber wiper strip 
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(24) sitting against the windshield that extends parallel to the 

longitudinal axis, and on an upper belt surface (16) of which a 

wind deflection strip (42 or 112) is located that has an incident 

surface (54 or 140) facing a main flow direction of a driving wind 

(arrow 52), said deflection strip extending in the longitudinal 

direction of the support element, characterized in that the wind 

deflection strip has two sides (48, 50 or 136, 138) that diverge 

from a common base point (46 or 134) as seen in a cross section, 

and that the incident surface (54 or 140) is located at the exterior 

of one side (50 or 138), wherein the support element has outer 

edges, wherein the sides of the wind deflection strip have 

respective free ends having thereon respective claw-shaped 

extensions that fittingly grip around the outer edges of the support 

element at least in sections and engage at least one of the upper 

belt surface (24) and the lower belt surface (22), so that the wind 

deflection strip can be snapped onto the outer edges or slid onto 

the outer edges in a longitudinal direction, wherein each of the 

claw-shaped extensions includes a wall extending beneath and 

parallel to the lower belt surface of the support element, the wall 

defining the point of the respective side farthest from the base 
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point, and wherein the claw-shaped extensions contact the flexible 

resilient support element (12) along a majority of a longitudinal 

extent of the wiper blade (10). 

66802283 
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 Federal Republic of Germany     Cl. 63 c 82 
German [emblem] Patent Office    Internat. Cl. B 62 d 
 
Patent publication 1 028 896 

   A 20581 M / 63 c 
 Filing date: June 24, 1954 
 Publication of the application and issue  
 of the patent publication: April 24, 1958  
 

 
1 

 
The invention relates to a wiper bar for windshield wipers, 
comprising a graduated profile bar with elastic metal strips, 
with their broad side facing the level of the glass and inserted 
into lateral slots of the arm.  
In wiper bars of conventional design a rubber strip is held by a 
metal bar, which via a hump, also comprising metal, is 
supported in an articulate fashion in an accept fastened at the 
wiper arm. For wiper bars operating with arced windshields 
additionally a brace is fastened like a lever bar, which shifts 
the compression applied by the wiper arm to the ends of the 
bar in order to adjust the wiper edge of the rubber blade to the 
various curvatures of the windshields. Such apparatuses 
comprising multiple parts develop noise during operation, 
particularly at the inversion points of the wiping motion. 
Accordingly, sometimes springs or interim bearings 
comprising elastic, noise-damping materials are provided 
between the fastening hump, and its accept at the wiper arm, or 
instead of metal pins or rivets here parts are used made from 
rubber or plastic. It has also been attempted to produce the bar 
entirely from rubber, usually as a hollow profiled part with an 
inserted metal bar or a fastening part connected thereto. 
Almost all of the above-mentioned embodiments show 
shortcomings. The elastic inserts for noise reduction are 
ground over time by wear and tear, in winter the joints lock up 
by icing, and the metal parts become unsightly due to 
weathering. In one wiper bar of prior art, in which the 
fastening for the wiper arm engages a rear projection of the 
wiper bar extending over the entire length of the bar, the wiper 
blade is reinforced by a flat spring, integrated in the rubber part 
of the wiper bar and arranged with its wider area perpendicular 
to the wiped surface, which however disadvantageously 
prevents that the wiper blade is flexible in reference to the 
wiped area. This way the adaptation of the wiper lip to the 
surface of curved windshields is impossible.  
 
The disadvantages of the wiper bars of prior art are avoided 
according to the invention, if the wiper bar of the type 
mentioned at the outset comprises a profile bar at the back 
produced from rubber or elastic plastic, and shows 
approximately in the longitudinal center a reinforcement 
produced in one piece with it or being adhered thereto for an 
insertion and latching fastening at the wiper arm.  
In particular in wiper bars according to the invention metal 
joints and metal parts can be avoided.  
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The weight of the moving parts can be largely reduced thereby 
so that the stress upon the drive elements is low. Accordingly 
here less wear and tear occurs after identical running time. The 
low weight also meets the demand for increasing wiper speeds. 
For the use in wiper bars on curved windshields additionally 
spring elements must be provided, which are adjustable under 
certain circumstances and allow a good adjustment to the 
respective curvature of the glass.  
 
The invention shall be explained in greater detail using some 
exemplary embodiments shown in the drawing. It shows: 
Fig. 1 the side view and top view of a wiper bar with its 
cross-sections A-A, B-B, and C-C. 
Figs. 2 to 4 the side views and cross-sections of various 
embodiments of wiper bars with adjustable pressure springs.  
 
In Fig. 1 1 represents the rubber blade, with its profile 
generally being discernible from the cross-section C-C. A 
strong back part 2 is connected via a strip 3 with the actual 
wiper lip 4. The longitudinal springs 5 are inserted in lateral 
slots, held together at the ends of the bar by the clamps 6. The 
hump 7 is fastened in the center of the rubber blade, which is 
either impressed in a mold in one piece with the rubber blade 
when the blade is produced in the injection-molding method, 
or if the blade is produced in the injection molding process it is 
adhered thereto by vulcanization or adhesion. The hump is 
provided with expansions 8 to achieve higher lateral stiffness 
as well as an opening through which the central clamp 9 is 
inserted.  
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Additionally the hump includes an eyelet-like opening 10, 
which serves for the suspension at the wiper arm not shown. 
Here the edges of the eyelet may be reinforced by an injection-
molded metal edge 11. 
 
Such a bar can be cut in the stretched form in a conventional 
manner at the wiper edge, then the springs 5 are inserted into 
the slots and clamped. When used on a planar windshield, 
stretched springs are inserted, in case of curved glass springs 
preliminarily bent according to the curvature of the windshield. 
In order to achieve a good contact in the latter case, the 
embodiments according to Figs. 2 to 4 are suggested. The 
reference characters and the general design are consistent with 
those of Fig. 1. For a better distribution of the compression 
second and third springs 12, 13 are suggested in Fig. 2. In Fig. 
3 the second spring 12 is bent at its ends, and the pressure 
acting at this finger is then changed by displacing the clamp 14 
and thus the curvature of the wiper bar can be adjusted. A 
similar arrangement is finally shown in Fig. 4, however here 
the spring 12 itself is displaceable via the clamp 15, the clamp 
14 in turn serves for adjusting the compression of the spring 
12. In this arrangement it is furthermore shown that the rubber 
blade is adhered or vulcanized to the longitudinal spring 5, 
allowing a particularly light and narrow embodiment of the 
wiper bar.  
 
The hump for the fastening at the wiper arm is adhered at the 
opposite side of the spring 5. An appropriate embodiment is 
also possible for the wiper bars according to Figs. 1 to 3.  
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Claims 
1. A wiper bar for windshield wipers, comprising a 
graduated profiled bar with elastic metal strips, with their 
broad side facing the level of the glass and inserted into lateral 
slots of the bar, characterized in that the back of the profile bar 
(1) produced from rubber or elastic plastic, comprises 
approximately in the longitudinal center an arched 
reinforcement (7), produced in one piece therewith or adhered 
thereto, which can be fastened by insertion and latching at the 
hump-like reinforcement (7) serving as the wiper arm.  
 
2.  A wiper bar according to claim 1, characterized in 
that the lateral metal strips (5) are held in their position by 
clamps (6, 9) in a manner known per se.  
 
3. A wiper bar according to claims 1 and 2, 
characterized in that the additional pressure springs (12, 13) 
known per se are fastened with their center or with one end 
using clamps (15) at the elastic metal inserts, while the free 
ends being curved like fingers and with it being possible that 
their pressure against the profile bar can be adjusted by 
different clamps (14). 
 
4. A wiper bar according to claim 3, characterized in 
that the pressure springs (12, 13) are longitudinally adjustable.  
 

Publications considered: 
French patent publications No. 854 122, 956 796, 023 442; 
U.S.A. patent publication No. 2 537 411. 
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