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I.   INTRODUCTION 

1. My name is Lawrence E. Carlson, and I am a Professor Emeritus of 

Mechanical Engineering at the University of Colorado in Boulder, Colorado.  I am 

also an independent consultant on various matters involving mechanical 

engineering. 

2. I have been engaged by Norman International, Inc. (“Norman”) to 

investigate and opine on certain issues relating to U.S. Patent No. 6,968,884  B2 

entitled “MODULAR TRANSPORT SYSTEM FOR COVERINGS FOR 

ARCHITECTURAL OPENINGS” (“884 patent”), and U.S. Patent Nos. 6,283,192 

B2 (“the 192 patent”), 6,648,050 B1 (“the 050 patent”) and 8,230,896 B2 (“the 896 

patent”) in connection with Norman’s petitions of inter partes review of those 

patents. 

3. I understand that, according to the first page of the 884 patent, the 884 

patent was assigned to Hunter Douglas Inc.  Hunter Douglas Inc. is therefore 

referred to as the “Patent Owner” in this document. 

4. In this declaration, I will discuss the technology related to the 884 

patent, including an overview of that technology as it was known at the time of the 

earliest date to which the 884 patent may claim priority—March 23, 1999.   
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5. This declaration is based on the information currently available to me.  

To the extent that additional information becomes available, I reserve the right to 

supplement my opinions following further investigation and study, which may 

include a review of documents and information that may be produced, as well as 

testimony from depositions that may not yet be taken. 

II.   SUMMARY OF OPINIONS 

6. The 884 patent describes a modular system of components to retract 

and extend a window covering.  I have been asked by Norman’s counsel to analyze 

claims 5-7 of the 884 patent, out of a total of 14 claims issued by the Patent Office.  

Claims 5-7 recite systems for covering an architectural opening, including a spring 

motor, a transmission, and a one-way friction brake. 

7. Based on my review of the evidence and facts, it is my opinion that 

the claimed combination in each of claims 5-7 contains nothing novel or inventive, 

and, under the patentability standard of 35 U.S.C. § 103(a) explained to me by 

Norman’s counsel as stated below, claims 5-7 are unpatentable and invalid.   

8. Specifically, the components, their functions, and interconnections 

within the claimed systems are well-known mechanical components and are based 

on routine mechanical engineering designs that were documented before the 

earliest priority date of the 884 patent.  Claims 5-7 are mere obvious and routine 

combinations of components and features that were known in the window 

Norman Int.    Exhibit 1009



DECLARATION OF LAWRENCE E. CARLSON  
IN SUPPORT OF PETITION FOR INTER PARTES REVIEW  
OF U.S. PATENT NO. 6,968,884 B2 
 

- 3 - 

coverings industry and mechanical engineering in general.  More specifically with 

respect to claims 5 and 6, each of the following features of (1) the recited spring 

motor including “a coil spring and a power spool, wherein said coil spring wraps 

onto and off of said power spool,” and (2) the recited rotating output “operatively 

connected to the power spool of the spring motor,” and (3) the recited one-way 

friction brake to provide “a braking force that stops the rotation of the rotating 

output” is not novel and their combinations with other features in claims 5 and 6 

are not novel.  With respect to claim 7, the recited “one-way friction brake 

operatively connected to said rotating output” is not novel nor are the features of 

“said one-way friction brake providing braking force opposing the rotation of the 

rotating output in one of the directions while permitting the rotating output to 

rotate freely in the other of said directions” and “wherein said one-way brake 

applies a braking force opposing rotation of the rotating output for movement of 

the covering to the extended position while permitting free rotation for movement 

of the covering to the retracted position.” 

9. The prior art references cited below disclose the spring motor, 

transmission, and one-way friction brake, among other claimed elements in claims 

5-7, either individually or in combination. 

10. As described in further detail below, it is my opinion that claims 5 and 

7 are rendered obvious by Japanese Unexamined Patent Application Publication 
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S54-38648 (“Tachikawa”) in view of U.S. Patent No. 3,327,765 (“Strahm”).  It is 

further my opinion that claim 6 is rendered obvious by Tachikawa in view of 

Strahm, and further in view of U.S. Patent No. 6,293,329 (“Toti”). 

11. Also, as described in further detail below, it is my opinion that claims 

5 and 7 are rendered obvious by Tachikawa in view of G.B. Patent No. 1,174,127 

(“Skidmore”) and further in view of U.S. Patent No. 1,870,532 (“Schuetz”). 

12. Also, as described in further detail below, it is my opinion that claim 5 

is rendered obvious by U.S. Patent No. 2,390,826 (“Cohn”) in view of Strahm, and 

further in view of U.S. Patent No. 6,056,036 (“Todd”).  It is further my opinion 

that claim 6 is rendered obvious by Cohn in view of Strahm, and further in view of 

Todd and U.S. Patent No. 6,293,329 (“Toti”). 

13. Also, as described in further detail below, it is my opinion that claim 7 

is rendered obvious by Cohn in view of Strahm. 

14. For purpose of my analysis in this declaration only and based on the 

disclosure and file history of the 884 patent, and under the Patent Office’s standard 

of “broadest reasonable construction in light of the specification of the patent” to 

one of ordinary skill in the art, I provide my proposed construction of certain terms 

in claims 5-7 in a later part of this declaration. 
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15. The subsequent sections of this declaration will first provide my 

qualifications and experience and then describe details of my analysis and 

observations. 

III.   QUALIFICATIONS AND EXPERIENCE 

A. Education and Work Experience 

16. I received my Doctorate (D.Eng.) and Masters (M.S.) Degrees in 

Mechanical Engineering from the University of California at Berkeley in 1971 and 

1968, respectively.  I also received a Bachelor of Science in Mechanical 

Engineering from the University of Wisconsin in 1967. 

17. I have spent nearly 40 years educating engineering students on 

mechanical and component design, primarily in the Department of Mechanical 

Engineering at the University of Colorado at Boulder.  I was an Assistant Professor 

from 1974 to 1978, a tenured Associate Professor from 1978 to 1994, and a 

tenured Professor from 1994 to 2010, when I became a Professor Emeritus.  Prior 

to joining the faculty of the University of Colorado, I was an Assistant Professor of 

Mechanical Design in the Materials Engineering Department at the University of 

Illinois at Chicago from 1971 to 1974. 

18. I was also a founding co-director of the Integrated Teaching and 

Learning Laboratory and Program for the College of Engineering and Applied 

Science at the University of Colorado and have received several teaching awards 
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for my work at the University of Colorado, including the Bernard M. Gordon Prize 

for Innovation in Engineering and Technology Education from the National 

Academy of Engineering in 2008.  A copy of my CV is included in Attachment A. 

19. As a Professor of Mechanical Engineering, I regularly taught 

mechanical design courses at the University of Colorado beginning in the 1970’s, 

including Component Design, Design for Manufacturability, Invention and 

Innovation, and hands-on design project courses at the undergraduate and graduate 

levels.  The catalog description for the Component Design course (MCEN-3025) is 

the “[a]pplication of mechanics and materials science to the detailed design of 

various machine elements including shafts, bearings, gears, brakes, springs, and 

fasteners.”  It was my responsibility to teach engineering students how to describe 

and apply these fundamental machine elements to many types of mechanical 

systems.  I have also reviewed several textbooks relating to component design 

during the course of my career. 

20.  In addition to my extensive teaching experience, I also have more 

than 40 years of practical experience in mechanical design and research in 

numerous fields, including rehabilitation engineering,  upper-limb prosthetics, 

consumer products, sculptures, and products to help developing countries.  This 

includes the supervision of undergraduate and graduate research projects, most of 

which involved hands-on mechanical design in countless areas, including 
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interactive learning exhibits, sporting equipment, and consumer products.  My 

personal design efforts include a turbine-based flowmeter, a human-powered water 

pump, and a counterbalance mechanism for a computer monitor that allows it to 

float in space. I have had a supervisory and collaborative role in many other 

mechanisms, including a patented releasable ski binding, an improved spring-

loaded rock climbing cam, and an automatic drywall screw gun. Many of these 

designs and design tests have been described in two dozen of my publications, 

which are listed in my CV (Attachment A). 

21. For my doctoral research project, I designed, built, and tested a 

pneumatically-powered above-elbow prosthesis.  This complex mechanical design 

utilized a variety of relevant mechanical components including bevel and spur 

gears, springs, cams, shafts, a clutch, pulleys, pneumatic cylinders, and other 

components to coordinate wrist and elbow rotation in various directions. 

22. I am also a named inventor of five United States patents:  (1) Patent 

No. 4,461,085 issued July 24, 1984, entitled “Goniometer”; (2) Patent No. 

4,990,162 issued February 5, 1991, entitled “Rotary hand prosthesis”; (3) Patent 

No. 5,800,571 issued September 1, 1998, entitled “Locking mechanism for 

voluntary closing prosthetic prehensor”; (4) Patent No. 7,458,598 issued December 

2, 2008, entitled “Telemark binding with releasable riser plate assembly”; and (5) 
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Patent No. 8,560,031 issued October 15, 2013, entitled “Extending socket for 

portable media player.” 

23. A true and accurate copy of my CV is included in Attachment A, 

which will supplement the additional details about my education and experience 

above. 

B. Compensation 

24. I am being compensated at the rate of $200 per hour for the services I 

am providing in this case.  The compensation is not contingent upon my 

performance, the outcome of this inter partes review or any other proceeding, or 

any issues involved in or related to this inter partes review. 

C. Documents and Other Materials Relied Upon 

25. The documents on which I rely for the opinions expressed in this 

declaration are the 884 patent, the prosecution history for the 884 patent, the prior 

art references and information discussed in this declaration, and any other 

references specifically identified in this declaration, in their entirety, even if only 

portions of these documents are discussed here in an exemplary fashion. I also 

relied on my own experience and expertise in the relevant technologies and 

systems that were already in use prior to, and within the timeframe of the earliest 

potential priority date of the claimed subject matter in the 884 patent—March 23, 

1999. 
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IV.   STATEMENT OF LEGAL PRINCIPLES 

A. Claim Construction 

26. Norman’s counsel has advised that, when construing claim terms, a 

claim subject to inter partes review receives the “broadest reasonable construction 

in light of the specification of the patent in which it appears.”  Norman’s counsel 

has further informed me that the broadest reasonable construction is the broadest 

reasonable interpretation of the claim language, and that any term that lacks a 

definition in the specification is also given a reasonably broad interpretation. 

B. Obviousness 

27. Norman’s counsel has advised that obviousness under pre-AIA 35 

U.S.C. § 103 effective before March 16, 2013 is a basis for invalidity.  I 

understand that where a prior art reference discloses less than all of the limitations 

of a given patent claim, that patent claim is invalid if the differences between the 

claimed subject matter and the prior art reference are such that the claimed subject 

matter as a whole would have been obvious at the time the invention was made to a 

person having ordinary skill in the relevant art.  I understand that obviousness can 

be based on a single prior art reference or a combination of references that either 

expressly or inherently discloses all limitations of the claimed invention. 

28. Norman’s counsel has explained that prior art needs to be either (a) in 

the same field of endeavor as the claimed invention, even if it addresses a different 
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problem than the claimed invention, or (b) reasonably pertinent to the problem 

faced by the inventor, even if it is not in the same field of endeavor as the claimed 

invention.  I understand that prior art is reasonably pertinent to the problem when it 

would have logically presented itself to an inventor’s attention in considering the 

problem.  Norman’s counsel has also explained that in a simple mechanical 

invention, a broad spectrum of prior art must be explored, and it is reasonable to 

inquire into other areas where one of ordinary skill in the art would be aware that 

similar problems exist, including where other areas have inventions with similar 

structure and function. 

29. Norman’s counsel has also explained that a conclusion of obviousness 

can be supported by a number of reasons.  Obviousness can be based on 

inferences, creative steps, and even routine steps and ordinary ingenuity that an 

inventor would employ.  A conclusion of obviousness can be supported by 

combining or substituting known elements according to known methods to yield 

predictable results, or by using known techniques to improve similar devices in the 

same way, or by trying predictable solutions with a reasonable expectation of 

success, among other reasons. 

V.   LEVEL OF ORDINARY SKILL IN THE ART 

30. I understand from Norman’s counsel that the claims and specification 

of a patent must be read and construed through the eyes of a person of ordinary 
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skill in the art at the time of the priority date of the claims.  I have also been 

advised that to determine the appropriate level of a person having ordinary skill in 

the art, the following factors may be considered:  (a) the types of problems 

encountered by those working in the field and prior art solutions thereto; (b) the 

sophistication of the technology in question, and the rapidity with which 

innovations occur in the field; (c) the educational level of active workers in the 

field; and (d) the educational level of the inventor. 

31. The relevant technologies to the 884 patent are mechanical design 

components used for spring motors and friction brakes.  The 884 patent discloses 

the use of these spring motors and friction brakes in systems for covering an 

architectural opening, such as a window covering, although there are numerous 

potential and known applications for spring motors, one-way braking mechanisms, 

and friction brakes.  

32. The technical problems encountered in these types of systems, and 

specifically the use of spring motors and friction brakes in systems for covering an 

architectural opening, involve basic, straight-forward, routine and well-known 

mechanical device solutions.  This technology is not sophisticated, and the 

components of this technology—spring motors, one-way friction brakes, lift cords, 

and transmissions—are basic design components that have been in use long before 

the earliest potential priority date of the 884 patent, which is March 23, 1999. 
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33. Of note, the 884 patent’s recitation of a one-way friction brake in the 

claims is a restatement of what the 884 patent actually discloses. The 884 patent 

instead describes and schematically illustrates a one-way clutch mechanism that is 

in series with a friction brake mechanism,and terms this combination as a one-way 

friction brake module (e.g., variable or manually adjustable). 

34. Based on the above considerations and factors, it is my opinion that a 

person having ordinary skill in the art would have an associate’s degree or a 

bachelor’s degree in mechanical engineering or a related field involving 

mechanical design coursework and a few years of working experience in the area 

of mechanical design.  This description is approximate and additional educational 

experience in mechanical design could make up for less work experience in 

mechanical design and vice versa. 

VI.   TECHNOLOGY BACKGROUND OF CLAIMED SUBJECT 
MATTER OF THE 884 PATENT 

35. Technology related to window covers—including spring motors and 

friction brakes for window covers— involves basic mechanical design 

components.  The components disclosed in the 884 patent, including spring 

motors, one-way friction brakes, lift cords, and transmissions, have been well 

known individually and in various combinations long before the 884 patent was 

filed. 
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A. Spring Motors 

36. Spring motors (which can also be referred to as spring drives) are 

basic mechanical devices with numerous applications.  At its most fundamental 

level, a spring is a mechanical element that exerts a force when deformed.  

Mechanical springs are used in machines to exert force, to provide flexibility, and 

to store or absorb energy.  There are several types of springs.  In general, springs 

can be classified as wire springs, flat springs, or special-shaped springs, although 

there are variations within these classifications.  Flat springs include, for example, 

cantilever springs, elliptical springs, wound motor- or clock-type power springs, 

and Belleville springs.  Attachment B to this declaration is a true and accurate copy 

of a chapter entitled “Mechanical Springs” from a mechanical engineering 

textbook that I regularly required when I taught the junior-level Component Design 

course, which is required of all mechanical engineering students.  It was published 

prior to the relevant priority date and provides additional background information 

on springs known to one of ordinary skill in the art.  

37. The particular spring disclosed in the 884 patent is termed a “coiled 

spring” or “coil spring.”  The term “coiled spring” or “coil spring” more 

commonly refers to helical extension or compression springs, or clock springs, for 

example.  In my experience, the type of spring shown and described in the 884 

patent is more properly termed a “constant-force spring” or a “flat spiral spring.”  
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This type of spring is made from a strip of flat spring material (e.g., usually steel) 

that has been wound to a given curvature so that in its relaxed condition it is in the 

form of a tightly wound coil.  (Attachment B at 443.)  The unique characteristic of 

this type of spring is that the force exerted is independent of the deflection.  In 

other words, the force required to uncoil a “constant-force spring” remains 

approximately constant, which is why it is called a “constant-force spring.”  (Id.)  

In reality, the force required to uncoil the spring actually has slight variations, but 

“constant-force” is generally understood to be the best word available to describe 

the force-deflection characteristics of this type of spring.  It is also the term used 

by manufacturers who produce and sell this type of spring.  A common example of 

this type of spring is the tape measure. 

38. Many springs, such as the helical extension spring used to close 

screen doors, have a positive spring rate; i.e., the force increases linearly with 

deflection. Constant-force springs, on the other hand, generally have a zero spring 

rate, although it was well-known before the relevant date for the 884 patent that 

constant-force springs can also be manufactured to have either a positive or a 

negative spring rate, meaning that the force required to uncoil the spring can either 

increase or decrease with deflection.  (See, e.g., Attachment B at 443.)  Based on 

my experience as an educator in mechanical design, this is all basic knowledge that 

has been taught to engineering students for decades and is widely available in 
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textbooks like Mechanical Engineering Design.  This is also consistent with the 

884 patent, which discloses that the spring motor is “preferably” a “constant force” 

motor.  (884 patent, 5:5-16.) A person of ordinary skill in the art would have been 

knowledgeable about this known element. 

39. When a constant-force spring is mounted on two drums, as is 

disclosed in the 884 patent, the result is a constant-force spring motor.  Constant-

force spring motors were well understood in the art long before the 884 patent, 

including design formulas and suggestions.  For example, Attachment C to this 

declaration is a true and accurate copy of a chapter entitled “Springs” from a 

mechanical engineering reference text published prior to the relevant priority date.  

(Shigley, J. & C. Mischke, Standard Handbook of Machine Design (1986) in 

Attachment C.)  This text provides design formulas and suggestions for constant-

force spring motors.  (See, e.g., id. at 24-10 - 20-10-4.) 

B. One-Way Friction Brake 

40. A brake is a device usually associated with rotation that absorbs or 

transfers the energy of rotation to slow or stop a machine or an individual 

component.  In a friction brake, the brake absorbs or transfers that energy through 

surface resistance, which depends on the coefficient of friction between the two 

contacting surfaces.  The resistance force opposes the direction of motion, and is 

equal to the contact force between the two surfaces multiplied by the coefficient of 
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friction.  If a friction brake only absorbs or transfers the energy of rotation when 

the machine or individual component is rotating in one direction, that friction brake 

can be described as a one-way friction brake.  Rotation in the opposite direction is 

relatively free, hence the term “free wheeling” or “overrunning”. 

41. Brakes generally, and more specifically the one-way friction brake disclosed 

in the 884 patent, were widely known and used in mechanical design long before 

the relevant date for the 884 patent in a host of applications.  One common 

example is a fishing reel, which allows free rotation in one direction and a 

controlled drag torque in the opposite direction.  Such a one-way braking 

mechanism in the fishing reel was commercially available many years before the 

priority date of the 884 patent. 

C. Combinations of Design Components 

42. All engineers, including mechanical engineers, are taught the design 

process, which is a general method for solving a wide variety of problems ranging 

from dams to electronic circuits to mechanical devices.  Once functional design 

requirements have been specified, students are taught to generate as many alternate 

design concepts as possible for each component of the system, and to explore 

various combinations of the individual elements.  For most basic and ordinary 

mechanical designs, such as the designs in the 884 patent, individual elements are 

chosen from a finite group of ordinary components and predictable solutions 
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(across a range of mechanical applications), and combinations and arrangements 

are chosen with a reasonable expectation of success. 

43. A person of ordinary skill in the art of mechanical design would be 

educated and experienced in the various advantages and disadvantages of 

combining mechanical design components, such as spring motors, friction brakes, 

lift cords, and transmissions.  For example, Mechanical Engineering Design (1985) 

is a widely known and respected textbook from which I taught engineering 

students about mechanical design.  This textbook is a revised version of the same 

text I studied as an undergraduate in the 1960’s. The textbook specifically 

addresses constant-force springs (Chapter 10), gear transmissions (Chapter 13), 

and bevel gears (Chapter 15) for purposes of mechanical design.   

VII.   OVERVIEW OF THE 884 PATENT 

44. The 884 patent is directed to several individual functional modules 

that are used in modular transport system to retract and extend a window covering.  

For example, these modules include motor modules, transmission modules, brake 

modules, etc. that are categorized in a group based on function, such as a power 

and power transmission group, lift and/or tilt stations group, tilt mechanisms 

group, or the rest of the blind (see 884 patent at 3:10-4:16).  One of the key points 

of emphasis in the 884 patent is the importance of modularity and 

interchangeability of these individual modules, which can form various transport 
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systems to retract and extend a window covering that satisfies a multitude of 

different scenarios for covering an architectural opening, e.g., including various 

sizes and weights of window coverings. 

45. Ironically, while the 884 patent provides a voluminous description 

describing many embodiments of these individual modular components, the claims 

(i.e., claims 5-7) are vaguely and confusingly worded with terminology not 

expressly described in the specification, including the use of structural elements 

with unclear and imprecise connections and functions implemented by the 

structural elements to perform the operation claimed. 

46. As an example, claims 5 and 7 recite a “one-way friction brake” that 

“provid[es] a braking force that stops” [claim 5] or “opposing” [claim 7] “the 

rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions.”  Neither claim 5 nor claim 7 

defines the structure of how the one-way friction brake provides such braking 

force, and neither claim 5 nor claim 7 recites the structure of the one-way friction 

brake to enable the functional limitation of stopping or opposing one rotational 

direction while permitting free rotation in the other rotation, which is claimed in 

claim 5 and claim 7, respectively. 

47. The relevant part of the description and drawings of the 884 patent on 

a “one-way friction brake” discloses a one-way clutch mechanism that is in series 

Norman Int.    Exhibit 1009



DECLARATION OF LAWRENCE E. CARLSON  
IN SUPPORT OF PETITION FOR INTER PARTES REVIEW  
OF U.S. PATENT NO. 6,968,884 B2 
 

- 19 - 

with a “friction brake.”  Devices that allow rotation freely in one direction while 

preventing rotation in the opposite direction are more commonly known as 

“overrunning clutches.”  Overrunning clutches may take many forms, and have 

been widely used in diverse mechanical applications.  Similarly, friction brakes 

may take many forms and have been used in very many applications.  Friction 

brakes oppose rotation in either direction, but combining an overrunning clutch 

with a brake, such as a friction brake, will create a “one-way brake” that opposes 

rotation in one direction but not the other.  Whether or not it actually stops rotation 

depends on the specific design of the brake, as well as the force applied to the 

brake. 

48. The 884 patent attempts to address the problem in window coverings 

where the force required to raise the blind varies with the raising of the blind, as 

slats or cells stack on a moving rail.  This problem, and the solution posed in the 

884 patent, was not new, and was specifically addressed in the prior art, for 

example, in Tachikawa and others described in detail below.  It is my opinion that 

the 884 patent merely restates this known problem and attempts to solve the 

problem with an obvious arrangement of well-known features published in the 

prior art below, and known in the mechanical arts. 

49. The 884 patent and the related U.S. Patent No. 8,230,896 B2 (“896 

patent”) both claim priority to the same Provisional Application No. 60/125,776, 
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filed on March 23, 1999.  I have also been engaged by Norman to investigate and 

opine on the 896 patent. 

VIII.   IDENTIFICATION OF THE PRIOR ART 

50. I have been advised by Norman’s counsel that the earliest potential 

priority date for the claims of the 884 patent is the filing date of the earliest 

application to which the 884 patent claims priority, which I understand is March 

23, 1999. 

51.   As explained below, it is my opinion that the following prior art 

references, which are listed as Exhibits to the Petition for Inter Partes Review of 

the 884 patent, disclose all technical features in the challenged claims of the 884 

patent by rendering them obvious.  Therefore, at least claims 5, 6, and 7 of the 884 

patent contain nothing novel or inventive and thus are unpatentable. 

• Japanese Unexamined Patent Application Publication S54-38648 to 

Tachikawa (“Tachikawa”) (published March 23, 1979); 

• U.S. Patent No. 3,327,765 to Strahm (“Strahm”) (issued June 27, 

1967); 

• G.B. Patent No. 1,174,127 to Skidmore (“Skidmore”) (published 

December 10, 1969); 

• U.S. Patent No. 1,870,532 to Schuetz (“Schuetz”) (issued August 9, 

1932); 
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• U.S. Patent No. 2,390,826 to Cohn (“Cohn”) (issued December 11, 

1945); 

• U.S. Patent No. 6,056,036 to Todd (“Todd”) (filed May 1, 1997; 

issued May 2, 2000); and 

• U.S. Patent No. 6,293,329 to Toti (“Toti”) (filed December 11, 1997, 

issued September 25, 2001) 

52.  Each prior art reference cited above constitutes analogous art for the 

purpose of an obviousness analysis under 35 U.S.C. §103. I understand that 

another expert retained for this inter partes review, Patrick Foley, has concluded 

that each prior art reference is analogous art, and I agree with that conclusion and 

his reasoning. 

IX.   CLAIM CONSTRUCTION 

53. In conducting my analysis of the asserted claims of the 884 patent, I 

have applied the legal understandings I set out below regarding claim constructions 

consistent with the “broadest reasonable construction”  (“BRI”) standard described 

above, and offer them only for this inter partes review. The claim constructions do 

not necessary reflect the appropriate claim constructions to be used in litigation 

proceedings, such as litigation in a district court, where a different standard 

applies. 
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54. I understand that claims of a patent are interpreted from the 

perspective of one of ordinary skill in the art at the time of the invention in light of 

the intrinsic evidence, which includes the language of the claim itself, the detailed 

description and figures of the patent and the relevant prosecution history from the 

United States Patent and Trademark Office. Other evidence (such as dictionaries 

and textbooks) not in the written record of the patent, and other extrinsic evidence 

also may be considered if it is consistent with (not contradictory to) the intrinsic 

evidence. I also understand that, as a general matter, a claim should not be limited 

to a preferred embodiment, in that in certain cases, the scope of the right to exclude 

may be limited by a narrow disclosure. I also understand that the full scope of the 

claims must be supported by the specification. 

A. “System for Covering an Architectural Opening” 

55. The proposed BRI claim construction for the term is “a group of 

functional components that retract and extend a window blind or shade.” 

56. The basis in the 884 patent for the BRI claim construction includes, 

e.g., Abstract; 1:14-18; and FIGS. 1-13C and associated textual description. The 

884 patent describes systems of window blinds or shades, including Venetian 

blinds, pleated shades, or other horizontal or vertical blinds or shades. As best 

discerned from the specification, the group of functional components are 

interchangeable, modular components that are easily configured to (ideally) any 
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size or configuration of architectural opening (e.g., window) to enable the 

retraction and extension of the window blind or shade. 

B. “Covering” 

57. The proposed BRI claim construction for the term is “a group of slats, 

a pleated fabric shade, or a roller shade.” 

58. The basis in the 884 patent for the BRI claim construction includes: 

blind slats (FIGS. 1-7, 11-13, and 13B-13C), pleated fabric shades (FIGS. 8-10, 

13A, and 214-216), and roller shades (FIGS. 217-220) and associated textual 

description. The 884 patent specifically discloses Venetian blinds, pleated shades, 

or other horizontal or vertical blinds or shades (1:15-18). 

C. “Power Spool” 

59. The proposed BRI claim construction for the term is “a component to 

hold and wind a spring.”  The basis in the 884 patent for the BRI claim 

construction includes, e.g., 17:55-56; 19:5-6; 17:49-51, and FIGS. 16, 21-25, 28, 

and 30-38 and associated textual description. 

D. “Spring Motor” 

60. The proposed BRI claim construction for the term is “a mechanism 

that uses a spring to output mechanical power to another component or 

components.” 
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61. The 884 patent discloses several spring motors under various terms 

including “spring motor,” “spring motor module,” “coiled spring motor,” “coiled 

spring motor power unit,” “coil spring motor,” “coiled spring motor module,” “coil 

spring motor power module,” “spring motor power module” or “spring motor 

power unit.” The disclosed spring motors include, at least, a spring and a spool that 

winds or unwinds the spring. The disclosed spring motors are in coaxial and 

transaxial arrangements of the spring and its spools with respect to a rotating rod in 

which the winding or unwinding of the spring motor causes the rotating rod to 

rotate in raising or lowering the covering. Examples of support in the 884 patent 

include 17:32-24:34; FIGS. 14-63 and associated textual description. 

E. “Rotating Output” 

62. The proposed BRI claim construction for the term is “a component to 

rotate upon actuation by another component.” 

63. The 884 patent describes a lifting rod that provides the function and 

structure of this “rotating output” such as the lift rod 26 featured in several 

embodiments of a blind, e.g., FIGS. 1-13C and 214-216, or elongated spool 1070, 

e.g., FIGS. 217-220 and associated textual description, therefore providing the 

basis of the BRI claim construction. The claim term “rotating output” is not 

explicitly used in the description or drawings of the 884 patent outside the claims, 

but the 884 patent describes a lifting rod that provides the function and structure of 
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the claimed “rotating output” such as the lift rod 26 featured in several 

embodiments of a blind. 

F. “Lift Cord” 

64. The proposed BRI claim construction for the term is “a flexible line or 

cord capable of being wound or unwound, to cause lifting or lowering of the 

covering of a window blind or shade.” 

65. The basis in the 884 patent for the BRI claim construction includes 

description and figures of a lift cord 16 featured in several embodiments of a blind, 

e.g., FIGS. 1-13C and 214-216 and associated textual description. 

G. “One-Way Friction Brake” 

66. The proposed BRI claim construction for the term is “a mechanism 

that applies a frictional braking force against a rotational motion of the rotating 

output in one rotational direction and insubstantial frictional braking force in the 

other rotational direction.” 

67. The claim term “one-way friction brake” is not found in the 

description or drawings of the 884 patent outside the claims.  In addition, there is 

not sufficient support in the original specification for the following claimed 

features for “one-way friction brake” as recited in claim 5: “said one-way friction 

brake providing a braking force that stops the rotation of the rotating output in one 

of the directions while permitting the rotating output to rotate freely in the other of 
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said directions”  Neither the original specification of the 884 patent provides 

sufficient support for claimed features for “one-way friction brake” as recited in 

claim 7: “said one-way brake applies a braking force opposing rotation of the 

rotating output for movement of the covering to the extended position while 

permitting free rotation for movement of the covering to the retracted position.” 

68. The basis in the 884 patent for the BRI claim construction for “one-

way friction brake” is based on the claim language in the claims of the “one-way 

friction brake.”  The specification of the 884 patent includes description and 

figures of a variable brake module 900, e.g., [58:51-59:64] and FIGS. 175-182, and 

an adjustable brake module 900A, e.g., [59:65-60:21] and FIGS. 183A-190. The 

above claim term “one-way friction brake” is not found in the description or 

drawings of the 884 patent outside the claims. 

69. The only examples provided in the 884 patent that correspond, at least 

somewhat, to what claims 5-7 refer to as a “one-way friction brake” are found in 

FIGS. 175-190 and associated textual description (e.g., 58:51-59:64 and 59:65-

60:21) for the variable brake 900 and the adjustable brake 900A.  The variable 

brake 900 and the adjustable brake 900A are actually a friction brake that is 

coupled in series to a one-way clutch.  Notably, there are separate components, 

albeit nested together and connected in series.  As shown in FIGS. 175-190 and 

associated textual description, the brake includes brake drum 926, which rotates, 
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and brake shoe 928, which is stationary.  Spring 942 generates the contact force 

between the two.  Being a friction brake, it can rotate continuously with a drag 

force dependent on coefficient of friction of the two parts in contact and the 

contact force.  Taken by itself, the brake as shown would generate a resistance to 

rotation in either direction of drum 926 – although it may not be the same in each 

direction based on the specific geometry of how the shoe contacts the drum.  What 

the 884 patent refers to as the “toothed drive 932” functions as a one-way clutch 

because of the teeth 940, 940A.  They are engaged by the inclined planes 936 – but 

only when the input shaft 914 is rotated clockwise (CW), as indicated by arrow 

930.  Put another way, when shaft 914 is rotated CW, toothed drive 932 engages 

positively (no slipping) to turn the brake drum 926 CW.  There is a resistance 

torque generated by the brake, presumably in a direction to maintain the position of 

the blinds.  When shaft 914 rotates counterclockwise (CCW), the teeth are 

disengaged, so that shaft 914 and the brake drum are uncoupled.  The brake drum 

remains stationary and shaft 914 freewheels – with, of course, a small amount of 

“inherent” friction. 

70. Regarding the limitation of the one-way friction brake as recited in 

claim 5, “said one-way friction brake providing a braking force that stops the 

rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions,” the BRI claim construction is 
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inclusive to enable the one-way friction brake to be capable of applying a frictional 

braking force sufficient to stop the rotating output’s rotational motion.  

Presumably, that is the intent of a brake, but whether or not that function is actually 

achievable depends on the design.  For example, if the spring 942 does not 

generate sufficient contact pressure between the brake shoe 928 and brake drum 

926, it could conceivably slip if the window covering (e.g., blind) were too heavy. 

71. Regarding the limitation of the one-way friction brake as recited in 

claim 7, “said one-way brake applies a braking force opposing rotation of the 

rotating output for movement of the covering to the extended position while 

permitting free rotation for movement of the covering to the retracted position,” the 

BRI claim construction is inclusive to enable the one-way friction brake to be 

capable of applying a frictional braking force that opposes the rotating output’s 

rotational motion, regardless if the braking force is sufficient or insufficient to stop 

the rotational motion, for example.  The basis in the 884 patent for the BRI claim 

construction of this limitation includes description and figures of the variable brake 

module 900, e.g., 58:51-59:64. 

H. “Transmission” 

72. The proposed BRI claim construction for the term “transmission” 

used in claim 6 is “a mechanism coupled to the spring motor and the rotating 
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output to transmit motion between the rotation of the spring motor and the rotation 

of the rotating output.” 

73. The basis in the 884 patent for the BRI claim construction includes the 

embodiments of transmission modules described in 24:35-33:63 and FIGS. 64-

90B, 208A, 208B, and 210. 

I. Other Terms 

74. I understand that other terms in claims 5-7 will be given their 

customary and ordinary meaning. 

X.   UNPATENTABILITY OF THE 884 PATENT CLAIMS 

75. I reviewed each of the Tachikawa, Strahm, Toti, Skidmore, Schuetz, 

Cohn, and Todd references.  In the following, I explain my opinion that any 

alleged invention in claims 5-7 would have been rendered obvious to one of 

ordinary skill in the art at the time of the invention by the following obvious 

combinations. 

A. Tachikawa In View Of Strahm 

1. Reasons To Combine Tachikawa And Strahm 

75. Claims 5 and 7 of the 884 patent are unpatentable as being obvious 

over Tachikawa in view of Strahm. The disclosures of Tachikawa and Strahm are 

in the same technical field of window coverings of the 884 patent. Like the 884 
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patent, Tachikawa and Strahm relate to mechanisms that extend and retract a 

window covering based on a lifting mechanism having a spring motor. 

76. Specifically, Tachikawa teaches systems for covering an architectural 

opening with a Venetian blinds roll-up device powered by a spring motor. With a 

filing date in September of 1977 and a publication date in March of 1979, 

Tachikawa predates the earliest possible priority date of March 1999 by the 884 

patent by more than 20 years. Tachikawa is part of a body of window covering 

prior art work long before the filing of the 884 patent and reflects the pre-1999 

state of the technology development in the spring-based window covering systems 

that were specifically designed and engineered for producing variable lifting forces 

based on substantially constant force springs in spring motors to balance and to 

hold window blinds against varying weights of the window blinds at different 

positions between the fully roll-up position and fully roll-down position. 

77. Tachikawa discloses the key mechanisms and features of the 884 

patent, including substantially identical structures that operate to raise and lower a 

window covering by providing sufficient lifting force, where the user need only 

aapply small force for extending and retracting the window covering, and cause the 

window covering to remain stationary at the user’s desired extended or retracted 

position. See, e.g., Tachikawa 1:22-2:10, and 3:15-4:6. The graph of FIG. 9 in 

Tachikawa shows the load versus elongation relationship of Tachikawa’s spring 
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motor, which demonstrates that the spring force can be tailored to the specific load 

requirements of the blind. Comparisons between the claimed subject matter in the 

claims 5-7 of the 884 patent and the disclosures in Tachikawa are provided in 

detail in subsequent sections of this Declaration. 

78. Moreover, beyond disclosing the features, mechanisms, and structures 

found in claims 5-7 of the 884 patent, Tachikawa recognized and specifically 

addressed the same technical issues that are identified by the 884 patent more than 

20 years before the 884 patent. For example, Tachikawa states, “[w]hen venetians 

blinds are rolled up by turning the operating shaft of the blinds by means of a gear 

mechanism or the like, the load increases gradually as the roll-up progresses, and 

conversely when the blinds are rolled down, the load becomes smaller as the roll-

down progresses. Therefore, the force necessary to manipulate the operating shaft 

of the blinds is not constant and changes ceaselessly” (Tachikawa, 1:14-21) and 

“at the start of the roll-up, there is only the load of the lower case 6, but as the 

roll-up progresses, the load of the slats 5 is applied, so the torque to be applied in 

order to tum the operating shaft 2 is not constant and changes ceaselessly” (Id., 

3:9-14). Tachikawa offers a venetian blinds roll-up device to address this technical 

problem that includes: “a constant force spring [that] is mounted on a drive shaft 

or operating shaft for performing the rolling up of venetian blinds, and the radius 

of curvature of the constant force spring is changed in response to the gradually 
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increasing change in the gradually increasing load as the blinds are rolled up, so 

as to constantly generate a spring torque corresponding to the load of the blinds” 

(Id., 1:5-12, and FIG. 9). 

79. In comparison, the 884 patent repeats or restates the same issue in the 

“Background of the Invention”: “[t]he force required to raise the blind varies 

directly and approximately linearly with the raising of the blind, increasing from a 

minimum when the blind is fully lowered to a maximum when the blind is fully 

raised. This same force also varies directly and approximately linearly with the 

size and weight of the window covering” (the 884 patent at 1:59-64). 

80. The 884 patent purports to claim a transport mechanism using known 

mechanisms and components, like those disclosed in Tachikawa and other prior art 

cited in this Declaration. Specifically, the 884 patent states, “The primary objective 

of the present invention is to provide a modular blind transport system which 

overcomes the shortcomings of prior blind transport systems. Rather than having 

to design a completely new system for each size and weight of blind, the designs of 

the present invention provide a system comprised of individual modules which are 

readily interconnected to satisfy the requirements of a multitude of different blind 

systems, it also includes the individual modules which make the overall system 

possible. Accordingly, modularity is an important feature of the present invention. 

The individual modules in the present invention are contained in housings which 
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make each element an independent and self contained module. Each module is 

easily and readily installed, mounted, replaced, removed, and interconnected 

within the blind transport system with an absolute minimum of time and expense. 

Each housing provides the mounting mechanism for its module onto the blind 

transport system, and removal of the housing also removes all the individual 

components which make up the module, leaving the balance of the blind transport 

system essentially unaffected except perhaps for the need to use a longer or shorter 

connecting rod.” (the 884 patent, 3:10-32). 

81. The mechanisms and features in claims 5-7 of the 884 patent are 

simply a belated repeat of the teachings in Tachikawa and other references long 

before the earliest priority date of the 884 patent. As shown by this Declaration, 

claims 5-7 merely recite the same fundamental technical teachings and designs in 

Tachikawa and other prior art cited in this Declaration in somewhat different 

language recitations. Simply put, claims 5-7 contain nothing but mere well-known 

features published in the window covering industry decades before the 884 patent, 

and there is no invention in any of the claims in the 884 patent. 

82. Strahm is another example of prior art in the industry of window 

covering in the public domain long before the filing of the 884 patent by over 30 

years. Like Tachikawa, Strahm also addresses the same and other similar technical 

issues in the 884 patent for covering an architectural opening. The technology 
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disclosed in Strahm addresses the technical challenge of controlling the rotation of 

the rotating output that raises and lowers the window covering so that the blind can 

be reliably raised and lowered by a user to remain in the intended position with 

minimum user effort. 

83. Specifically, Strahm teaches a raising and lowering mechanism for a 

window covering (e.g., Venetian blind) that includes a one-way brake mechanism 

that operates a brake against lowering of the covering and releases when the 

covering is being raised. For example, Strahm discloses “[i]t is another object of 

the present invention to provide a raising and lowering mechanism for a blind and 

including a brake which operates to brake the rate of descent of the blind, so that it 

can be lowered in a controlled manner, but which is automatically released during 

raising of the blind so that raising can be performed with the minimum of effort” 

(Strahm, at 1:28-34). 

84. Both Tachikawa and Strahm employ comparable and commonly 

known mechanical components and mechanisms that could have been easily 

combined or interchanged by a person of ordinary skill in the art at the time of the 

884 patent. Like Tachikawa, Strahm discloses transport mechanisms and systems 

for a covering an architectural opening having a covering (e.g., slats), lift cords that 

extend and retract the slats and wraps onto/off of lift spools, a rotating shaft that 

causes the lift spools to take up/down the lift cords, and a drive mechanism (e.g., 
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motor) that rotates the rotating shaft. These components and mechanisms are 

structurally comparable and functionally and operationally the same as the 

components and mechanisms claimed in claims 5-7 of the 884 patent, as well as 

interchangeable and combinable with the window covering system of Tachikawa 

and other prior art cited in this Declaration. Comparisons between the claimed 

subject matter in claims 5-7 of the 884 patent and the disclosures in Strahm are 

provided in detail in subsequent sections of this Declaration. 

85. Because of the close linkages amongst Tachikawa and Strahm with 

respect to the subject matter in the 884 patent, there is a motivation or suggestion 

in the teachings by Tachikawa and Strahm to enable a person having ordinary skill 

in the art to combine the teachings of Tachikawa and Strahm. Such combinations 

render claims 5-7 of the 884 patent unpatentable. 

86. Therefore, in light of the entire disclosures in Tachikawa and Strahm, 

and in view of the common recognition of technical issues in window blinds 

against raising/lowering the blind to a desired location to remain stationary despite 

varying blind weights at different raised blind positions by Tachikawa and Strahm, 

and in recognition of the substantially similar designs of components and 

mechanisms disclosed by Tachikawa and Strahm, Petitioner respectively submits 

to the Board that it is obvious for a person of ordinary skill in the art of the window 

covering to combine Tachikawa and Strahm for their teachings published at a time 
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before the earliest priority date of 1999 for the 884 patent. In fact, both Tachikawa 

and Strahm provide teachings that would motivate a person of ordinary skill in the 

art of the window covering to make the combining, including the specific 

combinations as provided in this Declaration. 

87. With the above background information on Tachikawa and Strahm 

with respect to the 884 patent, the following sections provide the detailed analysis 

of how Tachikawa and Strahm collectively render claims 5-7 obvious and 

unpatentable. 

2. Claim 5 Is Rendered Obvious By Tachikawa In View Of 
Strahm 

88. Preamble: A system for covering an architectural opening, 

comprising: Tachikawa discloses a venetian blinds roll-up device, shown by 

venetian blind in FIG. 2 of Tachikawa (reproduced here). Therefore, Tachikawa 

teaches “a system for covering an architectural opening” in claim 5. 

  

FIG. 2 of Tachikawa     FIG. 1 of Strahm 
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89. Like Tachikawa, Strahm also discloses “a system for covering an 

architectural opening” of Claim 5 in its FIG. 1 (reproduced here) and associated 

text. 

90. Element [5A]: a covering movable between an extended position for 

covering the opening and a retracted position for uncovering the opening; 

Tachikawa discloses a plurality of slats 5 of the venetian blind that can be retracted 

and extended about a window opening, as discussed at 2:11-18 and shown in FIG. 

2 of Tachikawa. Accordingly, the slats 5 of Tachikawa corresponds to and 

discloses the covering of Claim 5. 

91. Like Tachikawa, Strahm also discloses the window covering of Claim 

5 in its FIG. 1 shown as parallel slats 1 of the blind. 

92. Element [5B]: a spring motor including a coil spring and a power 

spool, wherein said coil spring wraps onto and off of said power spool; Tachikawa 

discloses a spring 17 (i.e., “coil spring”) wound diagonally between drum 14 (i.e., 

“power spool”) and drum 16, forming a spring motor, shown in FIG. 5 (reproduced 

here). The spring 17 wraps onto and off of drum 14. See, e.g., Tachikawa at 1:22-

2:10, 3:15-4:6 and FIGS. 5-8. Accordingly, the spring 17 wound between drums 14 

and 16 of Tachikawa corresponds to and discloses the spring motor of Claim 5. 
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93. Similar to Tachikawa, Strahm also discloses a drive for raising and 

lowering the blind that can include a motor (e.g., see Strahm at 4:10-11), which 

corresponds to the spring motor of Claim 5. 

94. Element [5C]: a rotating output operatively connected to the power 

spool of the spring motor; Tachikawa discloses an operating shaft 2, operatively 

connected to the drum 14 of the spring 17. See, e.g., Tachikawa at 2:11-22, 3:15-

22 and FIGS. 2, 5 and 6 (reproduced here). Accordingly, the shaft 2 of Tachikawa 

corresponds to and discloses the rotating output of Claim 5. 

 

95. Like Tachikawa, Strahm also discloses the rotating output of Claim 5 

in its FIG. 1 shown as operating shaft 4 of the blind. 

96. Element [5D]: a lift cord operatively connected to the rotating output 

and to the covering; Tachikawa discloses a tape 4, operatively connected to shaft 2 

and slats 5, where tape 4 is wound onto drum 3 attached to shaft 2 and is passed 

through slats 5 and coupled to lower case 6. See, e.g., Tachikawa at 2:11-22, and 
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FIGS. 2 and 4. Accordingly, the tape 4 of Tachikawa corresponds to and discloses 

the lift cord of Claim 5. 

97. Like Tachikawa, Strahm also discloses pull tapes 6 (e.g., see Strahm 

at 2:49-52 and FIG. 1), which corresponds to the lift cord of Claim 1. 

98. Element [5E]: said rotating output being rotatable in clockwise and 

counterclockwise directions to move the covering between its extended and 

retracted positions; Tachikawa discloses that shaft 2 is rotatable in both directions 

(clockwise and counterclockwise) to move the slats 5 between extended and 

retracted positions. Specifically, Tachikawa discloses that “The present invention 

relates to a venetian blinds roll-up device characterized in that a constant force 

spring is mounted on the operating shaft of the venetian blinds, and the radius of 

curvature of the constant force spring is changed in response to the change in load 

as the blinds are rolled up, so as to constantly generate a spring torque in the 

opposite direction and identical to the torque due to the load of the blinds acting 

upon the operating shaft, which has the effect that the force for manipulating the 

operating shaft in order to perform roll-up and roll-down of the blinds can be a: 

small, constant force regardless of the position of the blinds, and that the blinds do 

not fall spontaneously due to the weight of the blinds if roll-up is stopped mid-way, 

but are rather stopped at that position by the spring torque” (Id., 1:22-2:10). 

Therefore, Tachikawa discloses Element [E] in Claim 5. 
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99. Element [5F]: a one-way friction brake operatively connected to said 

rotating output, said one-way friction brake providing a braking force that stops the 

rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions. The Tachikawa system for 

covering an architectural opening is designed to raise and lower the window 

covering to a desired position and to balance the blind to remain stationary. 

Tachikawa provides a blinds roll-up device including a spring motor. Another way 

to achieve this is to also include a brake to further assist in balancing the window 

covering at the desired position. 

100. Strahm discloses a one-way friction brake mechanism for window 

blinds. The disclosed one-way friction brake has conical washers 33 and 36 that 

contact wall 34 when sleeve 32 is rotated, thus forming a friction brake. The 

“hand” (direction of winding) of spring 21 which contacts sleeve 19 allows 

rotation in one direction but not the other. This combination creates a one-way 

friction brake. Strahm discloses that the one-way friction brake mechanism is 

operatively connected to rotating shaft 4 (i.e., “rotating output”). 

101. Strahm’s one-way friction brake mechanism is capable of providing a 

braking force that stops the rotation of the rotating shaft 4 in one direction and 

permits the rotating shaft 4 to rotate freely in the other direction. See, e.g., Strahm 

at 3:11-35, 4:31-33, 1:28-34, and FIG. 6 (reproduced here). Accordingly, Strahm’s 
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one-way friction brake corresponds to and discloses the one-way friction brake of 

Claim 5. 

 

FIG. 6 of Strahm 

102. One of ordinary skill in the art at the time of the 884 patent could 

easily have combined the one-way friction brake of Strahm with the venetian blind 

of Tachikawa. Notably, the operating shaft 4 of Strahm is substantially the same, 

both structurally and operationally, as the operating shaft 2 of Tachikawa, allowing 

for the one-way friction brake of Strahm to easily be operatively coupled to the 

shaft 2 of Tachikawa. 

103. Therefore, the combination of Tachikawa and Strahm teaches each 

feature recited in claim 5 and renders the subject matter of claim 5 as a whole 

obvious and unpatentable. 
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3. Claim 7 Is Rendered Obvious By Tachikawa In View Of 
Strahm 

104. Preamble: A system for covering an architectural opening, 

comprising:  

See discussion of relevant teachings in Tachikawa for Preamble of claim 5. 

105. Element [7A]: a covering movable between an extended position for 

covering the opening and a retracted position for uncovering the opening;  

See discussion of relevant teachings in Tachikawa for Element [5A] of claim 5. 

106. Element [7B]: a spring motor; See discussion of relevant teachings in 

Tachikawa for Element [5B] of claim 5. 

107. Element [7C]: a rotating output operatively connected to the spring 

motor; See discussion of relevant teachings in Tachikawa for Element [5C] of 

claim 5. 

108. Element [7D]: a lift cord operatively connected to the rotating output 

and to the covering; See discussion of relevant teachings in Tachikawa for 

Element [5D] of claim 5. 

109. Element [7E]: said rotating output being rotatable in clockwise and 

counterclockwise directions to move the covering between its extended and 

retracted positions; See discussion of relevant teachings in Tachikawa for Element 

[5E] of claim 5. 
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110. Element [7F]: a one-way friction brake operatively connected to said 

rotating output, said one-way friction brake providing braking force opposing the 

rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions; Similarly as discussed in 

Element [5F] of claim 5 above with respect to the combination of Tachikawa and 

Strahm, Strahm discloses a one-way friction brake mechanism, which has conical 

washers 33 and 36 that contact wall 34 when sleeve 32 is rotated, thus forming a 

friction brake. The “hand” (direction of winding) of spring 21 which contacts 

sleeve 19 allows rotation in one direction but not the other, commonly known as a 

wrap-spring clutch. This combination creates a one-way friction brake. Strahm 

discloses that the one-way friction brake mechanism is operatively connected to 

rotating shaft 4 (i.e., “rotating output”). The one-way friction brake mechanism of 

Strahm provides a braking force that opposes the rotation of the rotating shaft 4 in 

one direction and permits the rotating shaft 4 to rotate freely in the other direction. 

See, e.g., 3:11-35, 4:31-33, 1:28-34 and FIG. 6 of Strahm. 

111. One of ordinary skill in the art could have easily configured the one-

way friction brake of Strahm operatively coupled to the shaft 2 of Tachikawa. 

Accordingly, the one-way friction brake of Strahm corresponds to the one-way 

friction brake of claim 7. 
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112. Element [7G]: wherein said one-way brake applies a braking force 

opposing rotation of the rotating output for movement of the covering to the 

extended position while permitting free rotation for movement of the covering to 

the retracted position. Strahm discloses this feature of claim 7. Specifically, the 

one-way friction brake mechanism of Strahm applies a braking force that opposes 

the rotation of the rotating shaft 4 when the rotating shaft 4 rotates in a direction to 

lower parallel slats 1 of the blind, and permits the rotating shaft 4 to rotate freely in 

the other direction to raise the blind, as discussed in Strahm at 1:28-34. 

113. Therefore, the combination of Tachikawa and Strahm teaches each 

feature recited in claim 7 and renders the subject matter of claim 7 as a whole 

obvious and unpatentable. 

B. Tachikawa In View Of Strahm, And Further In View Of Toti   

1. Reasons To Combine Tachikawa, Strahm, and Toti 

102. Claim 6 is a dependent claim of claim 5. Claim 6 is unpatentable as 

being obvious over Tachikawa in view of Strahm and in further view of Toti. Toti 

discloses such a transmission, and thus the combination of Tachikawa, Strahm and 

Toti renders claim 6 unpatentable. 

103. Toti teaches a system for covering an architectural opening using a 

coil spring drive. See, e.g., Toti at Title, and 1:11-15. In one example, Toti 

discloses “a window cover system of the type comprising an extendible window 
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cover and lift means including lift cords attached to the cover for assisting 

extending and retracting the window cover” that comprises “a spring drive unit 

connected to the lift cords for assisting extending and retracting the cover to 

selected positions”, in which the spring drive unit includes a rotating shaft, a coil 

spring mounted along the shaft and having a fixed and a rotatable end, and a 

transmission operatively connected to the coil spring via the rotatable end and to 

lift spools at the other to alter the rotation between the spring drive unit and the lift 

spools (Id., claim 1 at 9:4-23). Toti discloses that the transmission of the spring 

drive unit can include a gear transmission, band transmission, or combination 

thereof to regulate rotation rate between a rotating body of a coil spring drive and a 

rotating body coupled to a lifting mechanism of the window covering (Id., 2:26-

65). 

104. The disclosures of Toti, Tachikawa and Strahm are in the same 

technical field of window blinds and shades of the 884 patent. Like Tachikawa and 

Strahm, Toti employs comparable and commonly known mechanical components 

and mechanisms that could have been easily combined or interchanged by a person 

of ordinary skill in the art at the time of the 884 patent. Comparisons between the 

claimed subject matter in claim 6 of the 884 patent and the disclosures in Toti, 

Tachikawa and Strahm are provided in detail in subsequent sections of this 

Declaration. 
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105. For example, Toti states that the various components including the 

gear and band transmissions can be used “alone or in essentially any combination” 

to accommodate a given blind or cover, and that one familiar with the art will 

appreciate that the components and arrangements of Toti are applicable in general 

to window covers that use spring drive mechanism. See, e.g., Toti at 8:55-9:1. 

Particularly, Toti provides motivation to combine such components and 

mechanisms with others:  “Adaptation of the system to other articles, objects and 

systems, including other blinds will be readily done by those of usual skill in the 

art” (Id., 8:66-9:1). 

106. Moreover, beyond disclosing the features, mechanisms, and structures 

purported as an invention in claims 5-7 of the 884 patent, Toti recognized and 

specifically addressed the same technical issues that are identified by Tachikawa 

and Strahm and the 884 patent before the 884 patent. For example, Toti states, “as 

the blind is lowered, the slat weight supported by the lift cords decreases and the 

compression force of the pleats decreases. However, as the blind is lowered, the 

spring is wound and the energy stored in the spring increases, such that the 

increasing torque or force of the spring may then raise the blind in fast, 

uncontrolled fashion. Also, it may be difficult to keep the blind at a selected 

position. Furthermore, if the blind is heavy, and requires a strong spring to 

maintain the blind open, the blind is particularly susceptible to instability and 
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uncontrolled raising operation when partially or fully extended or closed. 

Conversely, when the blind is at or near the upper limit of its travel (i.e., is open), 

the slat weight supported by the lift cords and the pleat compression is at or near 

maximum, while the spring torque is at or near minimum.” (Id., 2:3-17). Toti offers 

the spring drive unit to address this technical problem and suggests that: “[t]he 

combination of the coil spring, transmission fixed gear ratio, gear friction and the 

spring buckling braking action allows the spring drive unit 15 to hold the blind 10, 

20 in position at even the “heaviest” (uppermost) blind positions, prevents the 

spring from overpowering the blind, especially when the spring is wound (at the 

lower blind positions), and allows the blind to be pulled downward to any selected 

position by gently pulling the blind to that position and, conversely, to be pushed 

upward to any selected position by gently pushing upward to that position. Little 

force is required to move the blind up and down, the blind stops accurately at any 

selected position between and including the fully opened and fully closed positions, 

and the blind remains at the selected positions.” (Id., 6:52-65). 

107. Because Toti, Tachikawa, and Strahm share common recognition of 

technical issues in window blinds for raising/lowering the blind to a desired 

location and remain stationary despite varying blind weights at different raised 

blind positions, because Toti, Tachikawa, and Strahm disclose substantially similar 

designs of components and mechanisms in their respective window covering 
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systems, and because Toti, Tachikawa, and Strahm suggest adaptations to their 

respective systems using other components and mechanisms known in the art by a 

person of ordinary skill, there is a motivation or suggestion in the teachings by 

Toti, Tachikawa, and Strahm to enable a person having ordinary skill in the art to 

combine the teachings of these references. Such combinations render claim 6 of the 

884 patent unpatentable. 

2. Claim 6 Is Rendered Obvious By Tachikawa In View Of 
Strahm And In Further View Of Toti 

108. Preamble and Element [6A]: A system for covering an architectural 

opening as recited in claim 5, and further comprising a transmission operatively 

connected to the spring motor and to the rotating output. In one example of a 

transmission of Toti, Toti discloses a spring drive unit for window covers including 

a transmission 50 operatively coupled to a coil spring 47 wrapped around middle 

shaft 31 (i.e., “spring motor”) and to an adjacent shaft 35 (i.e., “rotating output”) 

that rotates the lift cord pulley 18. The transmission 50 causes the coil spring 47 to 

rotate at one rate and the pulley 18 to rotate at another rate. See, e.g., Toti at 4:29-

33 and 2:26-37, and FIGS. 5 and 6. One of ordinary skill in the art could have 

easily configured the transmission 50 of Toti operatively coupled to the spring 

motor and shaft of Tachikawa. Accordingly, the transmission of Toti corresponds 

to the transmission of claim 6. 
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109. Therefore, the combination of Tachikawa, Strahm, and Toti teaches 

each feature recited in claim 6 and renders the subject matter of claim 6 as a whole 

obvious and unpatentable. 

C. Tachikawa In View Of Skidmore And Further In View Of 
Schuetz 

1. Reasons To Combine Tachikawa, Skidmore, and Schuetz 

110. Claims 5 and 7 of the 884 patent are unpatentable as being obvious 

over Tachikawa in view of Skidmore and further in view of Schuetz. The 

disclosures of Tachikawa, Skidmore, and Schuetz pertain to the subject matter of 

the 884 patent. Like the 884 patent, Tachikawa relates to lifting mechanisms that 

extend and retract a window covering via a rotating shaft driven by a spring drive 

(as shown in FIGS. 3 and 4 of Tachikawa). Skidmore discloses a gear box 12 with 

geared transmissions as a lifting mechanism for raising or lowering venetian blinds 

against gravity (Skidmore, pg. 2, lines 112-120, and FIGS. 1, 3, and 4) in a general 

configuration similar to Tachikawa’s design and further teaches in its FIG. 2 a 

friction brake inside the gear box 12 for holding the raised or partially raised blinds 

in position. Schuetz relates to lifting mechanisms and brakes employed in a 

hoisting apparatus to raise and lower a load while preventing undesired reverse-

rotation of a rotating shaft. 
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111. In raising and lowering window blinds, one common technical issue 

is, as stated by Tachikawa, using a lifting mechanism to balance and to hold 

window blinds against varying weights of the window blinds against the gravity at 

different positions between the fully roll-up position and fully roll-down position. 

Specifically, Tachikawa discloses that, under its lifting mechanism design, the user 

need only apply small force for extending and retracting the window covering, and 

cause the window covering to remain stationary at the user’s desired extended or 

retracted position. See, e.g., Tachikawa 1:22-2:10 and 3:15-4:6 The graph of FIG. 

9 in Tachikawa shows the load versus elongation relationship of Tachikawa’s 

spring motor, which demonstrates that the spring force can be tailored to the 

specific load requirements of the blind. 

112. Like Tachikawa, Skidmore teaches a lifting mechanism for raising or 

lowering window blinds. In addition, Skidmore teaches a friction brake in FIG. 2 

to hold the blind in a raised or partially raised position against the gravity in a 

venetian blind covering. Due to the operation of the gravity on the blinds, “there is 

a tendency for the weight of the bottom rail 34 and slats 41 to rotate the winding 

drum 16 and other components of the gear box due to tension 125 in the tapes 27 

and 28. In order to overcome this tendency a friction brake is provided as shown in 

Figure 2” (Skidmore, pg. 2, lines 121-128). 
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113. This balancing against the weight to be lifted in window blinds in 

Tachikawa and Skidmore is a common technical issue in a range of lifting 

mechanisms including lifting window blinds and the hoisting apparatus disclosed 

in Schuetz. In this regard, Schuetz discloses a one-way friction brake for a 

rotational shaft that resists the reverse rotation of the shaft when under a load. An 

embodiment of the one-way friction brake of Schuetz is described to be connected 

to a rotating shaft of the Schuetz hoisting apparatus, where the one-way friction 

brake is not engaged when a user is hoisting a load (e.g., analogously, the one-way 

friction brake is not engaged while raising  (i.e. retracting a window blind), and the 

one-way friction brake is engaged against rotation in the opposite direction to 

prevent retrograde movement of the shaft (e.g., analogously, the one-way friction 

brake is engaged against lowering (i.e. extending a window blind). See, e.g., 

Schuetz at pg. 2, lines 71-85 and 20-50. 

114. Tachikawa and Skidmore recognize the technical challenge of holding 

a raised or partially raised blinds in a desired position. Skidmore provides a brake 

to provide a solution. In a similar approach to Skidmore’s brake design for window 

blinds, Schuetz addresses this technical challenge for raising a load to a precise 

position by preventing retrograde motion of a rotatable shaft using a one-way 

brake that is analogous to similar technical challenges faced in the window 

covering industry for controlling the positioning of a blind and holding the blind 
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stationary against gravity in that intended position. Schuetz’ one-way brake is a 

better version of the simple friction brake in FIG. 2 of Skidmore and provides 

better braking control.  Specifically, Schuetz disclosed the one-way brake that is 

recited in claims 5-7 of the 884 patent 70 years before the 884 patent. One of 

ordinary skill in the art at the time of the 884 patent would have been familiar with 

common mechanical components and mechanisms, such as the one-way brake of 

Schuetz, that have been initially disclosed in other mechanical systems and 

available to the public, like Schuetz. Such common mechanical components and 

mechanisms have been employed in the development of window 

coverings.Moreover, the particular components and mechanisms employed in the 

one-way friction brake of Schuetz could have been easily combined with the 

known mechanical components and mechanisms of Tachikawa (i.e., the shaft 2 of 

Tachikawa) by a person of ordinary skill in the art at the time of the 884 patent. 

115. Because of the close linkages amongst Tachikawa, Skidmore, and 

Schuetz in controlling rotation when raising and lowering a load, such as a window 

covering, with respect to the subject matter in the 884 patent, there is a motivation 

or suggestion in the general teachings by Tachikawa, Skidmore, and Schuetz to 

enable a person having ordinary skill in the art to combine the teachings of these 

references. Such combinations render claims 5 and 7 of the 884 patent 

unpatentable. 
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2. Claim 5 Is Rendered Obvious By Tachikawa In View Of 
Skidmore And In Further View Of Schuetz 

116. Preamble: A system for covering an architectural opening, 

comprising:  

See discussion of relevant teachings in Tachikawa as discussed above in Ground 1 

for Preamble of claim 5. 

117. Element [5A]: a covering movable between an extended position for 

covering the opening and a retracted position for uncovering the opening;  

See discussion of relevant teachings in Tachikawa as discussed above in Ground 1 

for Element [5A] of claim 5. 

118. Element [5B]: a spring motor including a coil spring and a power 

spool, wherein said coil spring wraps onto and off of said power spool; See 

discussion of relevant teachings in Tachikawa as discussed above in Ground 1 for 

Element [5B] of claim 5. 

119. Element [5C]: a rotating output operatively connected to the power 

spool of the spring motor; See discussion of relevant teachings in Tachikawa as 

discussed above in Ground 1 for Element [5C] of claim 5. 

120. Element [5D]: a lift cord operatively connected to the rotating output 

and to the covering; See discussion of relevant teachings in Tachikawa as 

discussed above in Ground 1 for Element [5D] of claim 5. 
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121. Element [5E]: said rotating output being rotatable in clockwise and 

counterclockwise directions to move the covering between its extended and 

retracted positions; See discussion of relevant teachings in Tachikawa as discussed 

above in Ground 1 for Element [5E] of claim 5. 

122. Element [5F]: a one-way friction brake operatively connected to said 

rotating output, said one-way friction brake providing a braking force that stops the 

rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions. The Tachikawa system for 

covering an architectural opening is designed to raise and lower the window 

covering to a desired position and balance the blind to remain stationary. 

Tachikawa provides a blinds roll-up device including a spring motor. Another way 

to achieve this is to also include a brake to further assist in balancing the window 

covering at the desired position. 

123. Skidmore discloses a friction brake shown in FIG. 2 that assists in 

holding the window covering (e.g., venetian blind) in a desired position against 

gravity (Skidmore, pg. 2, lines 121-128) and allowing the blind to be raised and 

lowered with “very low operating effort” (Skidmore, pg. 4, lines 14-21). 

124. In a similar approach to Skidmore’s brake design for window blinds, 

Schuetz addresses the same technical issue for raising a load to a precise position 

by preventing retrograde motion of a rotatable shaft using a one-way brake that is 
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analogous to similar technical challenges faced in the window covering industry 

for controlling the positioning of a blind and holding the blind stationary against 

gravity in that intended position. 

125. Schuetz discloses such a one-way friction brake. As described in 

claim 1 of Schuetz, Schuetz teaches “a friction brake for a rotary shaft, comprising 

a housing adapted to receive a portion of said shaft, a friction plate unit in said 

housing surrounding said shaft and comprising a plurality of friction plates 

secured together with a clutch casing interposed therebetween, a clutch member 

fixed on said shaft and rotatable therewith, within said clutch casing, and a 

pressure member adapted to normally prevent the rotation of said [friction plate] 

unit, said clutch being adapted to rotate freely in one direction and engage said 

friction plate unit when force is applied in the reverse direction, whereby 

retrograde rotation of said shaft is prevented.” (Schuetz, pg. 2, lines 71-85). 

Schuetz’s one-way friction brake mechanism is capable of providing a braking 

force that stops the rotation of the rotary shaft (e.g., shaft 2 in FIG. 1 of Schuetz) in 

one direction and permits the shaft to rotate freely in the other direction. See, e.g., 

as Schuetz at 71-85 on pg. 2, 20, 50, and FIG. 1 (reproduced here) and FIG. 3. 

Accordingly, Schuetz’s one-way friction brake corresponds to and discloses the 

one-way friction brake of claim 5. 
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FIG. 1 of Schuetz 

126. One of ordinary skill in the art at the time of the 884 patent could 

easily have combined the one-way friction brake of Schuetz with the venetian 

blind of Tachikawa. Notably, the shaft 2 of Schuetz is substantially the same, both 

structurally and operationally, as the operating shaft 2 of Tachikawa, allowing for 

the one-way friction brake of Schuetz to easily be operatively coupled to the shaft 

2 of Tachikawa. 

127. Therefore, the combination of Tachikawa, Skidmore, and Schuetz 

teaches each feature recited in claim 5 and renders the subject matter of claim 5 as 

a whole obvious and unpatentable. 

3. Claim 7 Is Rendered Obvious By Tachikawa In View Of 
Skidmore And In Further View Of Schuetz 

128. Preamble: A system for covering an architectural opening, 

comprising:  
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See discussion of relevant teachings in Tachikawa as discussed above in Ground 1 

for Preamble of claim 7. 

129. Element [7A]: a covering movable between an extended position for 

covering the opening and a retracted position for uncovering the opening;  

See discussion of relevant teachings in Tachikawa as discussed above in Ground 1 

for Element [7A] of claim 7. 

130. Element [7B]: a spring motor; See discussion of relevant teachings in 

Tachikawa as discussed above in Ground 1 for Element [7B] of claim 7. 

131. Element [7C]: a rotating output operatively connected to the spring 

motor; See discussion of relevant teachings in Tachikawa as discussed above in 

Ground 1 for Element [7C] of claim 7. 

132. Element [7D]: a lift cord operatively connected to the rotating output 

and to the covering; See discussion of relevant teachings in Tachikawa as 

discussed above in Ground 1 for Element [7D] of claim 7. 

133. Element [7E]: said rotating output being rotatable in clockwise and 

counterclockwise directions to move the covering between its extended and 

retracted positions; See discussion of relevant teachings in Tachikawa as discussed 

above in Ground 1 for Element [7E] of claim 7. 

134. Element [7F]: a one-way friction brake operatively connected to said 

rotating output, said one-way friction brake providing braking force opposing the 
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rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions; Similarly as discussed in 

Element [5F] of claim 5 in Ground 3 above with respect to the combination of 

Tachikawa, Skidmore, and Schuetz, Schuetz discloses such a one-way friction 

brake. See, e.g., claim 1 of Schuetz at pg. 2, lines 71-85. Schuetz discloses that the 

one-way friction brake is operatively connected to a rotary shaft (i.e., “rotating 

output”). The one-way friction brake of Schuetz provides a braking force that 

opposes the rotation of the rotary shaft (e.g. ,shaft 2 in FIG. 1 of Schuetz) in one 

direction and permits the rotary shaft 2 to rotate freely in the other direction. See, 

e.g., Schuetz at 71-85 on pg. 2, 20-50 of pg. 2, and FIGS. 1 and 3. 

135. One of ordinary skill in the art could have easily configured the one-

way friction brake of Schuetz operatively coupled to the shaft 2 of Tachikawa. 

Accordingly, the one-way friction brake of Schuetz corresponds to the one-way 

friction brake of claim 7. 

136. Element [7G]: wherein said one-way brake applies a braking force 

opposing rotation of the rotating output for movement of the covering to the 

extended position while permitting free rotation for movement of the covering to 

the retracted position. Schuetz discloses this feature of claim 7. Specifically, as 

discussed at pg. 2, lines 23-45 of Schuetz, the one-way friction brake mechanism 

of Schuetz applies a braking force that opposes the rotation of the shaft 2 in a 
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direction against the lowering of a load, and permits the shaft 2 to rotate freely in 

the other direction to not impede the raising of the load. 

137. Therefore, the combination of Tachikawa, Skidmore, and Schuetz 

teaches each feature recited in claim 7 and renders the subject matter of claim 7 as 

a whole obvious and unpatentable. 

D. Cohn In View Of Strahm And Further In View Of Todd 

1. Reasons To Combine Cohn, Strahm, and Todd   

138. Claim 5 of the 884 patent is unpatentable as being obvious over Cohn 

in view of Strahm and in further view of Todd. The disclosures of Cohn, Strahm 

and Todd are in the same technical field of window coverings as the 884 patent. 

Like the 884 patent, Cohn, Strahm and Todd relate to mechanisms that extend and 

retract a window covering using spring motors. 

139. Cohn teaches a system for covering an architectural opening with a 

cordless Venetian blind. One objective of Cohn’s invention is to provide a cordless 

blind that is “universally adaptable to all sizes of blind, and which can be installed 

in windows of various widths by the simple expedient of varying the length of the 

drive shaft” (see 1:37-40 on pg. 1 of Cohn), which is similar to the primary 

objective of the 884 patent, as described at 3:10-19 in the 884 patent. 

140. Furthermore, Cohn discloses the same key features and mechanisms 

of the systems described in the 884 patent. Cohn discloses transport mechanisms 
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and systems for a covering an architectural opening in the form of a cordless 

Venetian blind having a covering (e.g., slats), lift cords that extend and retract the 

slats and wraps onto/off of lift spools (e.g., drums or reels), a rotating shaft that 

causes the lift spools to take up/down the lift cords, and a spring motor that drives 

rotation the rotating shaft. These components and mechanisms are structurally 

comparable and functionally and operationally the same as the components and 

mechanisms claimed in claims 5-7 of the 884 patent, as well as interchangeable 

and combinable with other components and mechanisms in other window covering 

systems, such as the one-way friction brake of Strahm and the spring motor unit of 

Todd or Tachikawa, as well as other prior art cited in this Declaration. 

141. For example, Cohn’s cordless Venetian blind includes a horizontal, 

rotatable shaft that operatively couples to other independent mechanical 

components to raise and lower the covering via a lifting mechanism including one 

or more spring motors. Moreover, Cohn’s cordless blind includes a brake 

mechanism operatively coupled to the horizontal shaft. Cohn teaches that “while 

the form of my invention illustrated and described herein is now deemed to be the 

preferred form thereof, I do not mean to limit myself to that particular form, but 

intend to include all equivalents thereof as defined by the appended claims.” See, 

e.g., Cohn at pg. 4, left column, lines 12-17. Furthermore, claim 1 in Cohn 

discloses a “releasable means associated with said shaft adapted to lock said shaft 
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against rotation.” Therefore, Cohn suggests any suitable brake that can stop and 

maintain the window casing at a desired height. This suitable brake can be a one-

way friction brake as in Strahm. Strahm teaches a one-way brake mechanism for a 

window covering that applies frictional braking against lowering of the covering 

and releases when the covering is being raised. 

142. The technology disclosed in Cohn and Strahm addresses the same 

technical challenges of controlling the rotation of a rotating shaft that raises and 

lowers a window covering (e.g., a blind or shade) so that the window covering can 

be reliably raised and lowered by a user to remain in the intended position. Cohn 

and Strahm employ comparable and commonly known mechanical components 

and mechanisms that could have been easily combined or interchanged by a person 

of ordinary skill in the art at the time of the 884 patent. Comparisons between the 

claimed subject matter in claims 5-7 of the 884 patent and the disclosures in Cohn 

and Strahm are provided in detail in subsequent sections of this Declaration. 

143. Addressing the same or similar technical issues in Cohn, Strahm, and 

the 884 patent for a system for covering an architectural opening, Todd teaches a 

modular drive mechanism for a window covering (e.g., cordless blind or shade) 

that includes a spring assembly that drives a horizontal shaft (like Cohn’s shaft) to 

raise and lower a shade via a lift spool, and a brake/clutch mechanism to regulate 

braking force and speed of travel of the shaft to brake against lowering and raising 
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of the shade. Todd’s spring drive assembly includes a spring that wraps and 

unwraps on/off a spool that drives rotation of Todd’s shaft. 

144. Like, Cohn and Strahm, Todd also discloses window covering 

systems configured using mechanism designed to control the rotation of a rotating 

shaft for raising and lowering the window blind or shade so that the window 

covering can be reliably raised and lowered by a user to remain in the intended 

position (Todd, 3:10-21). Cohn, Strahm, and Todd all employ comparable and 

commonly known mechanical components and mechanisms that could have been 

easily combined or interchanged by a person of ordinary skill in the art at the time 

of the 884 patent. 

145. Because of the close linkages amongst Cohn ,Strahm, and Todd with 

respect to the subject matter in the 884 patent, there is a motivation or suggestion 

in the teachings by Cohn, Strahm, and Todd to enable a person having ordinary 

skill in the art to combine the teachings of these references. Such combinations 

render claim 5, 6, and 7 of the 884 patent unpatentable. 

2. Claim 5 Is Rendered Obvious By Cohn In View Of Strahm 
And In Further View Of Todd 
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146. Preamble: A system for covering an architectural opening, 

comprising: Cohn discloses a cordless Venetian blind including mechanisms 

adaptable to all sizes of blinds for installing in 

various window configurations, shown by the 

Venetian blind in FIG. 1 of Cohn (reproduced 

here). Therefore, Cohn teaches “a system for 

covering an architectural opening” in claim 5. 

147. Similar to Cohn, Todd discloses a 

cordless window shade, shown by cordless 

window shade assembly 10 in FIG. 1 of Todd, which teaches “a system for 

covering an architectural opening” in claim 5. 

148. Element [5A]: a covering movable between an extended position for 

covering the opening and a retracted position for uncovering the opening; Cohn 

discloses a plurality of slats 17 of the cordless Venetian blind that can be retracted 

and extended about a window opening. Accordingly, the slats 17 of Cohn 

corresponds to and discloses the covering of claim 5. 

149. Like Cohn, Todd also discloses shade 14 of the cordless window 

shade assembly 10 that can be retracted and extended about a window opening, 

which corresponds to the covering of claim 5. 
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150. Element [5B]: a spring motor including a coil spring and a power 

spool, wherein said coil spring wraps onto and off of said power spool; Cohn 

discloses a spring motor 20 “disposed in 

operative relation with shaft 7”, at pg. 3, left 

column (LC) lines 16-75, and shown in FIGS. 1, 

5 and 6 of Cohn. And, Todd discloses spring 

assembly 26 of drive mechanism 20 of the 

cordless window shade assembly 10 that 

includes spring 58 (i.e., “coil spring”) and take-

up spool 56 (i.e., “power spool”), in which spring 58 wraps onto and off of take-up 

spool 56. See, e.g., 5:40-46 and FIGS. 3 and 6 of Todd (reproduced here). 

151. The spring motor 20 of Cohn is a clock spring motor that is 

operationally equivalent to the spring drive mechanism 20 of Todd. It would be 

obvious to one of ordinary skill in the art to employ the spring drive mechanism of 

Todd in the cordless Venetian blind of Cohn if one desired to such a spring motor 

design having a power spool, as that of Todd, and the system in claim 5 of the 884 

patent. Accordingly, the spring assembly 26 of Todd corresponds to and discloses 

the spring motor of claim 5. 

152. Element [5C]: a rotating output operatively connected to the power 

spool of the spring motor; Cohn discloses a shaft 7 operatively connected to the 
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spring motor 20. See, e.g., pg. 1, right column (RC) lines 33-34 and pg. 2 LC lines 

8-11, and FIGS. 1, 5 and 6 of Cohn. Accordingly, the shaft 7 of Cohn corresponds 

to and discloses the rotating output of claim 5. 

153. Like Cohn, Todd also discloses a rotating output by a shaft 30, 

operatively connected to spring assembly 26 via hole 60 of take-up spool 56. See, 

e.g., 5:40-46 and FIGS. 2 and 3 of Todd (reproduced here). Also accordingly, the 

shaft 30 of Todd corresponds to and discloses the rotating output of claim 5. 

  

FIG. 2 of Todd    FIG. 3 of Todd 

154. Element [5D]: a lift cord operatively connected to the rotating output 

and to the covering; Cohn discloses lifting tape 10 operatively connected to the 

shaft 7 (via the drums/reels 8) and to the slats 17(via fabric rungs 16 of ladder tape 

19). See, e.g., pg. 1, RC lines 33-43 and pg. 2, LC lines 3-7, and FIGS. 1 and 4 of 

Cohn. Accordingly, the lifting tape 10 of Cohn corresponds to and discloses the lift 

cord of claim 5. 
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155. Similar to Cohn, Todd also discloses a lift tape 32 of spool assembly 

24 operatively coupled to the shaft 30. See, e.g., 4:33-37 and FIG. 4 of Todd. Also 

accordingly, the shaft 30 of Todd corresponds to and discloses the rotating output 

of claim 5. 

156. Element [5E]: said rotating output being rotatable in clockwise and 

counterclockwise directions to move the covering between its extended and 

retracted positions; Cohn discloses, “In order to lower the blind, a person merely 

grasps the bottom rail 18 and pulls it downwardly. This downward movement of 

the bottom rail will effect an unreeling of the lift tapes 10 from the drums 8 and 

cause rotation of said drums and the shaft 7, upon which they are mounted.” 

(Cohn, at pg. 3, LC lines 43-48). Cohn discloses, “energy stored in the springs 54 

and 59 causes rotation of the shaft 7 with the consequent raising of the blind by 

means of the lift tapes 10.” (Cohn, at pg. 3, RC lines 25-28). Therefore, Cohn 

discloses Element [E] in claim 5. 

157. Element [5F]: a one-way friction brake operatively connected to said 

rotating output, said one-way friction brake providing a braking force that stops the 

rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions. Cohn teaches at pg. 3, RC 

lines 1-3, “The blind may be stopped and maintained at any desired height relative 

to the window casing by suitable means[.]” Strahm discloses a suitable means to 
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provide braking force that stops the rotation of the rotating output in one direction 

while permitting free rotation in the other direction. Specifically, Strahm discloses 

a one-way friction brake mechanism for window blinds. The disclosed one-way 

friction brake has conical washers 33 and 36 that contact wall 34 when sleeve 32 is 

rotated, thus forming a friction brake. The “hand” (direction of winding) of spring 

21 which contacts sleeve 19 allows rotation in one direction but not the other. This 

combination creates a one-way friction brake. Strahm discloses that the one-way 

friction brake mechanism is operatively connected to rotating shaft 4 (i.e., “rotating 

output”). Strahm’s one-way friction brake mechanism is capable of providing a 

braking force that stops the rotation of the rotating shaft 4 in one direction and 

permits the rotating shaft 4 to rotate freely in the other direction. See, e.g., as 

Strahm at 3:11-35, 4:31-33, 1:28-34, and FIG. 6 (previously reproduced). 

Accordingly, Strahm’s one-way friction brake corresponds to and discloses the 

one-way friction brake of claim 5. 

158. As suggested by Cohn, one of ordinary skill in the art at the time of 

the 884 patent could have easily combined the one-way friction brake of Strahm 

with the cordless Venetian blind of Cohn. Notably, the operating shaft 4 of Strahm 

is substantially the same, both structurally and operationally, as the shaft 7 of 

Cohn, as well as the shaft 30 of Todd. 
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159. Therefore, the combination of Cohn, Strahm, and Todd teaches each 

feature recited in claim 5 and renders the subject matter of claim 5 as a whole 

obvious and unpatentable. 

E. Cohn In View Of Strahm And Further In View Of Todd And Toti 

1. Reasons To Combine Cohn, Strahm, Todd, And Toti 

160. Claim 6 is a dependent claim of claim 5. Claim 6 is unpatentable as 

being obvious over Cohn in view of Strahm, in further view of Todd, and in further 

view of Toti. Toti discloses such a transmission, and thus the combination of Cohn, 

Strahm, Todd, and Toti renders claim 6 unpatentable. 

161. The disclosures of Cohn, Strahm, Todd and Toti are in the same 

technical field of window blinds and shades and address the same technical 

challenges of the 884 patent. As discussed before in Ground 2 above, Toti suggests 

that its components such as the gear and band transmissions can be used “alone or 

in essentially any combination” to accommodate a given blind or cover, and that 

one familiar with the art will appreciate that the components and arrangements of 

Toti are applicable in general to window covers that use spring drive mechanism. 

See 8:55-9:1 of Toti. Moreover, Toti provides motivation to combine the 

technology with others. See 8:66-9:1 of Toti. Furthermore, like Cohn, Strahm, 

Todd, and the 884 patent, Toti employs comparable and commonly known 

mechanical components and mechanisms that could have been easily combined or 
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interchanged by a person of ordinary skill in the art at the time of the 884 patent, as 

stated by Toti. 

2. Claim 6 Is Rendered Obvious By Cohn In View Of Strahm 
And In Further View Of Todd And Toti 

162. Preamble and Element [6A]: A system for covering an architectural 

opening as recited in claim 5, and further comprising a transmission operatively 

connected to the spring motor and to the rotating output. See discussion of relevant 

teachings in Toti as discussed above in Ground 2 for Element [6A] of claim 6. 

163. Therefore, the combination of Cohn, Strahm, Todd, and Toti teaches 

each feature recited in claim 6 and renders the subject matter of claim 6 as a whole 

obvious and unpatentable. 

F. Cohn In View Of Strahm  

1. Reasons To Combine Cohn And Strahm 

164. Claim 7 of the 884 patent is unpatentable as being obvious over Cohn 

in view of Strahm. The disclosures of Cohn and Strahm are in the same technical 

field of window blinds and shades of the 884 patent. Like the 884 patent, Cohn and 

Strahm relate to mechanisms that extend and retract a window covering. 

2. Claim 7 Is Rendered Obvious By Cohn In View Of Strahm 

165. Preamble: A system for covering an architectural opening, 

comprising:  
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See discussion of relevant teachings in Cohn as discussed above in Ground 4 for 

Preamble of claim 5. 

166. Element [7A]: a covering movable between an extended position for 

covering the opening and a retracted position for uncovering the opening;  

See discussion of relevant teachings in Cohn as discussed above in Ground 4 for 

Element [5A] of claim 5. 

167. Element [7B]: a spring motor; Cohn discloses a spring motor 20 

“disposed in operative relation with shaft 7”, at pg. 2, LC lines 8-11, and pg. 3, LC 

lines 16-75, and shown in FIGS. 1, 5 and 6 of Cohn (reproduced here). 

Accordingly, the spring motor 20 of Cohn corresponds to and discloses the spring 

motor of claim 7. 

   

FIG. 5 of Cohn    FIG. 6 of Cohn 

168. Element [7C]: a rotating output operatively connected to the spring 

motor; Cohn discloses a shaft 7 operatively connected to the spring motor 20, at 
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pg. 2, LC lines 8-11, and shown in FIGS. 1, 5 and 6 of Cohn. Accordingly, the 

shaft 7 of Cohn corresponds to and discloses the rotating output of claim 7. 

169. Element [7D]: a lift cord operatively connected to the rotating output 

and to the covering; See discussion of relevant teachings in Cohn as discussed 

above in Ground 4 for Element [5D] of claim 5. 

170. Element [7E]: said rotating output being rotatable in clockwise and 

counterclockwise directions to move the covering between its extended and 

retracted positions; See discussion of relevant teachings in Cohn as discussed 

above in Ground 4 for Element [5E] of claim 5. 

171. Element [7F]: a one-way friction brake operatively connected to said 

rotating output, said one-way friction brake providing braking force opposing the 

rotation of the rotating output in one of the directions while permitting the rotating 

output to rotate freely in the other of said directions; Cohn teaches at pg. 3, right 

column lines 1-3, “The blind may be stopped and maintained at any desired height 

relative to the window casing by suitable means[.]” Strahm discloses a suitable 

means to provide braking force that opposes the rotation of the rotating output in 

one direction while permitting free rotation in the other direction. See discussion of 

relevant teachings of the one-way friction brake in Strahm as discussed above in 

Ground 1 for Element [7E] of claim 7. 
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172. Accordingly, the one-way friction brake of Strahm corresponds to the 

one-way friction brake of claim 7. 

173. Element [7G]: wherein said one-way brake applies a braking force 

opposing rotation of the rotating output for movement of the covering to the 

extended position while permitting free rotation for movement of the covering to 

the retracted position. See discussion of relevant teachings of the one-way friction 

brake in Strahm as discussed above in Ground 1 for Element [7F] of claim 7. 

174. Therefore, the combination of Cohn and Strahm teaches each feature 

recited in claim 7 and renders the subject matter of claim 7 as a whole obvious and 

unpatentable. 

 

I hereby declare that all statements made in this declaration are based on my 

own knowledge and are true based on information and belief, and that all 

statements were made with the knowledge that willful false statements and the like 

are punishable by fine or imprisonment, or both under 18 U.S.C. 1001 and such 

willful false statements may jeopardize the validity of the application or any patent 

issuing thereon. 

The contents of this declaration are true under penalty of perjury of the laws 

of the United States.   

Norman Int.    Exhibit 1009



DECLARATION OF LAWRENCE E. CARLSON  
IN SUPPORT OF PETITION FOR INTER PARTES REVIEW  
OF U.S. PATENT NO. 6,968,884 B2 
 

- 73 - 

 

Executed July 16, 2014 in Boulder, Colorado.   

 / Lawrence E. Carlson / 
 
LAWRENCE E. CARLSON 
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 CURRICULUM VITAE 
 

Lawrence E. Carlson 
Professor Emeritus of Mechanical Engineering 

Founding Co-Director, Integrated Teaching and Learning Laboratory and Program 
 

General 
 
Department of Mechanical Engineering 
427 UCB 
University of Colorado 
Boulder, CO  80309-0427 
303.304.9308 FAX 303.492.3498 
E-mail:     lawrence.carlson@colorado.edu 
 

 

Born December 22, 1944 
Milwaukee, WI 
 
Education, Professional Training and Registration 
 
B.S., Mechanical Engineering, University of Wisconsin, Jan. 1967 
M.S., Mechanical Engineering, University of California at Berkeley, Jun. 1968 
D.Eng., Mechanical Engineering, University of California at Berkeley, Sep. 1971 
Engineer-in-Training (EIT), Wisconsin 
 
Professional Experience 
 
IDEO Fellow, IDEO Product Design and Development, Palo Alto, CA, Spring 2001 
Professor, Dept. of Mechanical Engineering, University of Colorado, Boulder, 1994-present 
Founding Co-Director, Integrated Teaching and Learning Program and Laboratory, College of 

Engineering and Applied Science, University of Colorado, Boulder, 1992-2007 
Visiting Associate Professor, Dept. of Mechanical Engineering, Stanford University, 1990-91 
Associate Professor, Dept. of Mechanical Engineering, University of Colorado, Boulder, 1978-

1994 
Engineering Consultant, Ponderosa Associates, Lafayette, CO, 1983-present 
Principal Research Fellow, Biomechanical Research & Development Unit, Dept. of Health and 

Social Security, London, 1979-80 
Assistant Professor, Dept. of Engineering Design and Economic Evaluation, University of 

Colorado, Boulder, 1974-78 
Assistant Professor of Mechanical Design, Materials Engineering Dept., University of Illinois at 

Chicago Circle, 1971-74 
Research Assistant, Biomechanics Laboratory, University of California at Berkeley, 1970-71 
 
Society Membership  
 
Founding Member, Rehabilitation Engineering Society of North America 
Member, American Society of Mechanical Engineers 
Member, Phi Eta Sigma 
Member, Pi Tau Sigma 
Member, Sigma Xi 
Member, International Society of Prosthetics and Orthotics 
Member, American Society for Engineering Education 
 

ATTACHMENT A
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Grants 
 
National Institutes of Health, Bioengineering Traineeship, 1967-70 
National Science Foundation International Travel Grants to Yugoslavia, 1972 & 1975 
National Science Foundation Research Initiation Grant, 1973-74 
Veterans Administration grant, "Mobility system for adult paraplegics", 1976-77 
Veterans Administration grant, "Position control of above-elbow prostheses", 1977-79 
National Institutes of Health, Research Career Development Award, 1976-81 
IBM Grant, "Mechanical design for robotic assembly", 1984-87 
Veterans Administration grant, "Implementation of extended physiological proprioception for 

prosthesis control", 1985-88 
National Institute on Disability and Rehabilitation Research, Field-Initiated Research Grant, 

"Improved actuation of body-powered prostheses", 1987-90 
National Center for Medical Rehabilitation Research (within NIH), Grant, "Improving prosthetic 
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Colorado Commission on Higher Education Program of Excellence, "K-16 integrated 

engineering outreach", co-PI, 1998-2003 
National Science Foundation, GK-12 Graduate Teaching Fellows Grant, "Creating an integrated 

engineering and technology education continuum", co-PI, 1999-2002 
 
Honors and Awards 
 
Bronze Award, Lincoln Arc Welding Design Competition, 1981 
American Men and Women in Science 
Vince Kontny Award - Outstanding Undergraduate Advisor, University of Colorado, College of 

Engineering and Applied Science, 1990 
Outstanding Undergraduate Advisor, Council on Academic Advising, University of Colorado, 

1990 
National Institute on Disability and Rehabilitation Research, Mary E. Switzer Distinguished 

Research Fellowship, 1990-91 
Teaching Award, Mechanical Engineering Department, 1995 
Sullivan-Carlson Innovation in Education Award – Annual award to honor an engineering faculty 

member, nominated by engineering students, endowed by the student-run Engineering 
Excellence Fund in the names of Jacquelyn F. Sullivan and Lawrence E. Carlson at the 
dedication of the ITL Laboratory, 1997 

IDEO Fellow, IDEO Product Design and Development, Palo Alto, CA, 2001 
Charles Hutchinson Outstanding Teaching Award, College of Engineering and Applied Science, 

2001 
John and Mercedes Peebles Innovation in Education Award, College of Engineering and Applied 

Science, 2004 
Excellence in Teaching Award, Boulder Faculty Assembly, University of Colorado, 2008 
Bernard M. Gordon Prize for Innovation in Engineering and Technology Education, National 

Academy of Engineering (co-recipient with Jacquelyn Sullivan), 2008 
 
Patents 
 
Dewar, M.E., Ackerley, K.E. & Carlson, L.E., “Goniometer,” U.S. Patent No. 4,461,085, July 
1984. 

LeBlanc, M., Nelson, C. & Carlson, L., "Rotary Hand Prosthesis", U.S. Patent No. 4,990,162, 
Feb. 1991. 

Carlson, L.E., Frey, D.D. & Brown, E.S., "Locking Mechanism for Voluntary Closing Prosthetic 
Prehensor", U.S. Patent No. 5,800,571, Sep. 1998. 
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Giffin, J. & Carlson, L.E., “Telemark Binding with Releasable Riser Plate Assembly,” U.S. 
Patent No. 7,458,598, Dec. 2008. 

Barnett, D. & Carlson, L.E., “Extending Socket for Portable Media Player”, U.S. Patent No. 
8,560,031, Oct. 2013. 

Publications 

Carlson, L.E. (1970). "Below elbow control of an externally-powered hand", Bulletin of 
Prosthetics Research, BPR 10-14: 43-61. 

Carlson, L.E. (1971). "Multi-mode control of an above-elbow prosthesis", Biomechanics 
Laboratory, University of California, Berkeley, Technical Report 61: 231 pp. 

Carlson, L.E. (1971). "Report on the multi-mode arm", Report, Ninth Workshop Panel on Upper-
Limb Prosthetics of the Subcommittee on Design and Development, NAS-NRC, Appendix I. 

Carlson, L.E. (1972), "Closed loop position control of a pneumatic prosthesis", Proceedings, 
25th Annual Conference on Engineering in Medicine and Biology: 97. 

Carlson, L.E. & Radcliffe, C.W. (1972), "Control of artificial arm kinematics", ASME Paper No. 
72-MECH-89: 8 pp. 

Carlson, L.E. & Radcliffe, C.W. (1973), "A multi-mode approach to coordinated prosthesis 
control", Advances in External Control of Human Extremities, M. Gavrilovic and A. Wilson, Jr., 
Eds, Yugoslav Committee for Electronics and Automation, Belgrade: 185-196. 

Carlson, L.E. (1974) "Simulation of body-powered above-elbow prostheses", ASCE National 
Structural Engineering Meeting, Preprint 2242: 20 pp. 

Carlson, L.E. & Yeung, Q.S. (1974), "Optimization of kinematic coupling in above-elbow 
prostheses", Advances in Bioengineering, J. Brighton and S. Goldstein, Eds., American Society 
of Mechanical Engineers: 111-114. 

Carlson, L.E. (1974), "Gait evaluation as a practical clinical tool", Proceedings, Fifth Annual 
Biomechanics Conference on the Spine, University of Colorado, Boulder: 197-218. 

Carlson, L.E. and Yeung, Q.S. (1975), "The mechanics of dual-control above-elbow prostheses", 
Annals of Biomedical Engineering, 3: 1-12. 

Carlson, L.E. (1975), "Position control of powered prostheses", Proceedings, 38th Annual 
Conference on Engineering in Medicine and Biology: 8.3. 

Carlson, L.E. (1975), "An above-elbow prosthesis with optimized coordination", Advances in 
External Control of Human Extremities, Dubrovnik, Yugoslavia: 479-488. 

Ogle, J.P., Andriacchi, T.P, Galante, J.O., Kaushal, S.P. and Carlson, L.E. (1975), "The velocity 
dependence of some characteristics of gait", Proceedings, 28th Annual Conference on 
Engineering and Medicine in Biology: 159. 

Carlson, L.E. and Childress, D.S. (1975), "The lift lock:  a device to increase the lifting ability of 
dual-control prostheses", Bulletin of Prosthetics Research, BPR 10-23: 158-168. 

Andriacchi, T.P., Galante, J.A., Kaushal, S.P. and Carlson, L.E. (1975), "Time distance 
measurement as a basis for normal and clinical gait studies", 1975 Advances in Bioengineering, 
A. Bell and R. Nerem, Eds., American Society of Mechanical Engineers: 107-108. 

Carlson, L.E. and Ball, L.D. (1975), "Experimental biomechanics of the spine", Proceedings, 
Sixth Annual Biomechanics Conference on the Spine, University of Colorado, Boulder: 195-246. 

Carlson, L.E. and Ball, L.D. (1976), "Behavior of the lumbar spine in bending", Proceedings, 
Seventh Annual Biomechanics Conference on the Spine, University of Colorado, Boulder: 225-
250. 
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Carlson, L.E. and Hock, D.D. (1977), "Kinematic analysis of coupled arm prostheses", Journal 
of Biomechanical Engineering 99-2:110-115. 

Carlson, L.E. and Primmer, K.R. (1978), "Extended proprioception for electric prostheses", 
Supplement to  Advances in External Control of Human Extremities, Dubrovnik, Yugoslavia: 
201-211. 

Carlson, L.E. and Prast, M.T. (1978), "A mobility system for adult paraplegics", Supplement to 
Advances in External Control of Human Extremities, Dubrovnik, Yugoslavia: 81-91. 

Carlson, L.E. (1981), "A simple device to measure range of joint motion", Biomechanics 
Symposium, American Society of Mechanical Engineers: 303-306. 

Carlson, L.E. and Dewar, M. (1981), "A goniometer for simplified gait analysis", Advances in 
External Control of Human Extremities, Dubrovnik, Yugoslavia: 351-360. 

Carlson, L.E. (1982), "Biomechanics and the spine", Advances in Conservative Health Science, 
Logan Chiropractic College, JMPT: 25 pp. 

Carlson, L.E. and Suh, C.H. (1982), "A new chiropractic instrument: Adjusting force transducer 
(AFT): Its purpose and development", Proceedings, 13th Annual Biomechanics Conference on 
the Spine, University of Colorado, Boulder: 73-85. 

Carlson, L.E. (1983), "Evaluation of two adjusting force transducers", Proceedings, 14th Annual 
Biomechanics Conference on the Spine, University of Colorado, Boulder. 

Carlson, L.E. and Winter, W.G. (1986), "Implementation of extended physiological 
proprioception for prosthesis control", J. Rehab. Res. and Devel. 24(1): 32.  

Carlson, L.E. and Winter, W.G. (1987), "Implementation of extended physiological 
proprioception for prosthesis control", J. Rehab. Res. and Devel. 25(1): 45. 

Carlson, L.E. and Scott, G. (1988), "Extended physiological proprioception for the control of arm 
prostheses", Proceedings, International Conference of the Association for the Advancement of 
Rehabilitation Technology: 90-91. 

Carlson, L.E. and Long, M.P. (1988), "Quantitative evaluation of body-powered prostheses", 
Modeling and Control Issues in Biomechanical Systems, American Society of Mechanical 
Engineers, DSC-Vol. 12, BED-Vol. 11: 1-16. 

Eilert, R.E., Williams, W.J., Greenberg, A.R., Fujisaki, C.K., Silfverskiold and Carlson, L.E. 
(1988), "Comparison of internal fixation devices for proximal femoral osteotomies in children's' 
orthopaedics", Proceedings, 55th Annual Meeting, American Academy of Orthopaedic Surgeons, 
Atlanta, GA. 

Carlson, L.E. and Heim, R. (1989), "Holding assist for a voluntary-closing prosthetic prehensor", 
Issues in the Modeling and Control of Biomechanical Systems, American Society of Mechanical 
Engineers, DSC-Vol. 17: 79-87. 

Grammens, G.A., Wallace, S.A. and Carlson, L.E. (1990), "Coordination of prosthetic and 
normal limbs in reaching and grasping behavior", Institute of Cognitive Science, University of 
Colorado, Boulder, ICS Technical Report #90-8. 

Wallace, S.A. and Carlson, L.E. (1990), "Coordinative constraints in reaching and grasping with 
normal and prosthetic limbs", NATO Advanced Study Institute, Corsica, France. 

Wallace, S.A., Grammens, G.M. and Carlson, L.E. (1990), "Coordination of prosthetic and 
normal hands", Proceedings, 31st Annual Meeting of the Psychonomic Society, New Orleans, 
LA. 

Carlson, L.E., Radocy, R. & Marschall, P. (1991), "Spectron 12 cable for upper limb prostheses", 
J. Prosthetics and Orthotics, Vol. 3, No. 3, pp. 130-141. 
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Carlson, L.E. (1991), "Improved actuation of body-powered prostheses", J. Rehab. Research and 
Development, Vol. 28, No. 1, pp. 12-13. 

Winter, W.G. and Carlson, L.E. (1991), "Implementation of extended physiological 
proprioception for prosthesis control", J. Rehab. Research and Development, Vol. 28, No. 1, p. 
15. 

Grammens, G.M., Wallace, S.A. and Carlson, L.E. (1991), "Coordination of reaching and 
grasping in prosthetic limbs", Tutorials in Motor Neuroscience, G.E. Stelmach, Ed., Kluwer 
Academic Publishers, pp. 175-188. 

Wallace, S.A. and Carlson, L.E. (1992), "Critical variables in the coordination of normal and 

artificial limbs", Tutorials in Motor Behavior II, G.E. Stelmach and J. Requin, Eds., Elsevier 

Science Publishers, B.V., pp. 321-341. 

LeBlanc, M.A. and Carlson, L.E. (1992), “Adjustable prehension device (APD) for prosthetic 

hooks”, Proceedings, Seventh World Congress of the International Society for Prosthetic and 

Orthotics, Chicago, IL. p. 67. 

Carlson, L.E. (1992), "Synergetic prehension", Proceedings, Seventh World Congress of the 

International Society for Prosthetic and Orthotics, Chicago, IL. p. 61. 

Carlson, L.E., (1992), "Control of powered arm prostheses with extended physiological 

propriocention", Proceedings, Seventh World Congress of the International Society for 

Prosthetics and Orthotics, Chicago, IL, p. 309. 

Carlson, L.E., LeBlanc, M.A. and Nauenberg, T. (1992), "Mechanical design of crutches", 

Proceedings, Seventh World Congress of the International Society for Prosthetics and Orthotics, 

Chicago, IL, p. 365. 

LeBlanc, M.A., Carlson, L.E. and Nauenberg, T. (1993), "A quantitative comparison of four 

experimental axillary crutches", J. Prosthetics and Orthotics, Vol. 5, No. 1; pp. 20-28. 

Carlson, L.E. (1993), "Strategies in a capstone design course", Innovations in Engineering 

Design Education, American Society of Mechanical Engineers, pp. 31-33. 

Carlson, L.E., Avery, J.P. and Sullivan, J.F. (1993), "The Integrated Teaching Laboratory:  New 

opportunities for engineering undergraduates", Proceedings, 1993 Centennial Meeting of the 

Gulf-Southwest Section of ASEE, Austin, TX; pp. 386-393. (Selected as 2
nd

 prize winner, Best 

Paper Award) 

LeBlanc, M., Setoguchi, Y., Shaperman, J. and Carlson, L.E. (1992), "Mechanical work 
efficiencies of body-powered prehensors for young children", J. of the Assoc. of Children's 
Prosthetic Orthotic Clinics, 27(3): 70-75. 

LeBlanc, M., Setoguchi, Y., Shaperman, J. and Carlson, L.E. (1993), “Work required for 
operation of body-powered upper-limb prostheses for young limb deficient children”,  J. of the 
Assoc. of Children's Prosthetic Orthotic Clinics, 28(1): 7-8. 

Teslow, J.L., Carlson, L.E. and Miller, R.L. (1994), “Constructivism in Colorado:  Applications 
of recent trends in cognitive science”, Proceedings, ASEE Annual Conference, Edmonton, 
Alberta.  Session 1602. 

LeBlanc, M. and Carlson, L.E. (1994), “Lean on me”, Biomechanics, May/June 1994: 41-44. 

Frey, D.D. and Carlson, L.E. (1994), “A body powered prehensor with variable mechanical 
advantage”, Prosthetics and Orthotics International, 18: 118-123. 

Carlson, L.E. (1994), “Improving prosthetic prehension”, Rehabilitation R&D Progress Reports 
1992-93, Vol. 30-31, Dept. of Veterans Affairs, Baltimore, MD; pp. 12-13. 
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Carlson, L.E. et. al. (1995), “First year engineering projects:  An interdisciplinary, hands-on 
introduction to engineering”, Proceedings, ASEE Annual Conference, pp. 2039-2043. 

Piket-May, M.J., Avery, J.P. and Carlson, L.E. (1995), “1st year engineering projects:  A 
multidisciplinary, hands-on introduction to engineering through a community/university 
collaboration in assistive technology”, Proceedings, ASEE Annual Conference, pp. 2363-2366. 

Carlson, L.E., Frey, D.D., Ramaswamy, V. and Radocy, R. (1995), “Vector prehensors:  
Adjustable voluntary-opening gripping”, J. of Proceedings, American Academy of Orthotists and 
Prosthetists 21st Annual Meeting and Scientific Symposium, pp. 50-51. 

Carlson, L.E., Veatch, B.D. and Frey, D.D. (1995), “Efficiency of prosthetic cable and housing”, 
J. Prosthetics and Orthotics, Vol. 7, No. 3, pp. 96-99. 

Carlson, L.E. (1995), “Improving prosthetic prehension”, Rehabilitation R&D Progress Reports 
1994, Vol. 32, Dept. of Veterans Affairs, Baltimore, MD; p. 8. 

Carlson, L.E. and Sullivan, J.F. (1995), “Breaking departmental barriers:  The Integrated 
Teaching and Learning Laboratory”, Proceedings, Fourth World Conference on Engineering 
Education, St. Paul, MN; October 15-20, Volume 1, pp.193-195. 

Frey, D.D., Carlson, L.E. and Ramaswamy, V. (1995), “Voluntary-opening prehensors with 
adjustable grip force”, J. Prosthetics and Orthotics, Vol. 7, No. 4, pp. 124-131. 

Carlson, L.E. (1996), “Using LabVIEW to reform engineering education”, Instrumentation 
Newsletter, Vol. 8, No. 3, National Instruments, Autumn, 1996. 

Carlson, L.E., Peterson, L.D., Lund, W.S. and Schwartz, T.L. (1997), “Facilitating 

interdisciplinary hands-on learning using LabStations”, Proceedings, ASEE Annual Conference, 

Milwaukee, WI, June 1997, Session 2659. 

Carlson, L.E. and Brandemuehl, M.J. (1997), “A living laboratory”, Proceedings, ASEE Annual 
Conference, Milwaukee, WI, June 1997, Session 3226.  (Selected as Outstanding Paper of the 
Year, Division of Laboratory and Experimental Studies) 

Avery, J.P., Piket-May, M., Sullivan, J., Carlson, L., "Initial Results Teaching and Learning the 
Integrated Teaching and Learning Lab", on CD-ROM,  Proceedings, 1997 IEEE Frontiers in 
Education Conference, November 1997, Pittsburgh, PA, Session S3F. 

Carlson, L.E., "Improved control of body-powered prehension" (1998), Invited Paper, 
Proceedings, Ninth World Congress, International Society for Prosthetics and Orthotics, 
Amsterdam, The Netherlands, June 28 - July 3, 1998, pp. 102-104. 

Avery, J.P., Chang, J.L., Piket-May, M., Sullivan, J., Carlson, L., Davis, S. (1998), "The 
Integrated Teaching and Learning Lab", on CD-ROM, Proceedings, 1998 IEEE Frontiers in 
Education Conference, November 1998, Tempe, AZ, Session F4D, pp. 932-936. 

Carlson, L.E. and Sullivan, J.F. (1998), "The Integrated Teaching and Learning Program: A 
Pioneering Learning Environment for 21st Century Engineering Education", Invited Paper, 
Proceedings, Engineering Foundation Conference: Realizing the New Paradigm for Engineering 
Education", Baltimore, MD, June 1998, pp. 110-120.  

Carlson, L.E. and Sullivan, J.F. (1999), “Hands-on Engineering: Learning by Doing in the 

Integrated Teaching and Learning Program,” International Journal of Engineering Education,  

Volume 15, Number 1, pp. 20-31. 

Carlson, L.E. (1999), "Education Reform a Success at the University of Colorado," 
Instrumentation Newsletter, Vol. 11, No. 1, National Instruments, Spring 1999. 
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Carlson, L.E., Sullivan, J.F., Poole, S. and Piket-May, M. (1999), "Engineers as Entrepreneurs: 
Invention and Innovation in Design and Build Courses", CD-ROM, Proceedings, 1999 IEEE 
Frontiers in Education Conference, November 1999, San Juan, Puerto Rico, pp. 11a6, 4-7. 

Lightner, M.R., Carlson, L., Sullivan, J.F., Brandemuehl, M.J. and Reitsma, René (2000), "A 
Living Laboratory," Proceedings of the IEEE, Vol. 88, No. 1, January 2000; pp. 31-40. 

Carlson, L.E. and Sullivan, J.F. (2000), "Engineers Invent and Innovate", CD-ROM, 
Proceedings, 2000 IEEE Frontiers in Education Conference, October 2000, Kansas City, MO. 

DeGrazia, J.L., Sullivan, J.F., Carlson, L.E. and Carlson, D.W. (2000), "Engineering in the K-12 
Classroom: A Partnership that Works", CD-ROM, Proceedings, 2000 IEEE Frontiers in 
Education Conference, October 2000, Kansas City, MO. 

Sullivan, J.F., Carlson, L.E. and Carlson, D.W. (2001), "Developing Aspiring Engineers into 
Budding Entrepreneurs: An Invention and Innovation Course", Journal of Engineering 
Education, Oct. 2001, pp. 571-576. 

DeGrazia, J.L., Sullivan, J.F., Carlson, L.E. and Carlson, D.W. (2001), "A K-12/University 
Partnership: Creating Tomorrow's Engineers", Journal of Engineering Education, Oct. 2001, pp. 
557-563. 

Knight, D.W., Sullivan, J.F., Poole, S.J, Carlson, L.E. (2002), "Skills Assessment In Hands-On 
Learning And Implications For Gender Differences In Engineering Education," Proceedings, 
American Society for Engineering Education Annual Conference, June 2002, Session 2430. 

Carlson, L.E. and Sullivan, J.F. (2002), "Exploring Entrepreneurship Through Product 
Development - A Hands-On Approach", Proceedings, American Society for Engineering 
Education Annual Conference, June 2002, Session 1354. 

Carlson, L.E. and Sullivan, J.F. (2002), "Learning By Doing - Hands-On Learning Pervades The 
Integrated Teaching And Learning Program", 14th US National Congress of Theoretical and 
Applied Mechanics, June 2002. 

Sullivan, J.F., Knight, D.W. and Carlson, L.E. (2002), “Team Building in Lower Division 
Projects Courses”, CD-ROM, Proceedings, 2002 ASEE/IEEE Frontiers in Education 
Conference, November 2002, Session 1571. 

Carlson, L.E., Reitsma, R.F., Brandemuehl, M.J., Hertzberg, J.R., Sullivan, J.F. and Gabbard, 
S.G., (2003), “Exploiting an Engineering Building as a Unique Distance Learning Tool,” 
International Journal of Engineering Education. Vol. 19(3), pp. 379-388. 

Gall, K.A., Knight, D.W., Carlson, L.E. and Sullivan, J.F. (2003), “Making the Grade with 

Students: The Case for Accessibility,” Journal of Engineering Education, Vol. 92, No. 4, pp. 

337-344. 

Knight, D.W., Carlson, L.E. and Sullivan, J.F. (2003), "Staying In Engineering: Impact Of A 

Hands-On, Team-Based, First-Year Projects Course On Student Retention,” CD-ROM, 

Proceedings, American Society for Engineering Education Annual Conference, June 2003, Paper 

1800. (Selected Best Conference Paper). 

Carlson, L.E. and Sullivan, J.F. (2003), "Exploiting Design to Inspire Interest in Engineering 

Across the K-16 Engineering Curriculum," Proceedings, Designing Engineering Education, 

Mudd Design Workshop IV, Harvey Mudd College, July 2003. 

Knight, D.W., Carlson, L.E. and Sullivan, J.F., (2003), “Gender Differences In Skills 

Development In Hands-On Learning Environments”, CD-ROM, Proceedings, 2003 ASEE/IEEE 

Frontiers in Education Conference, November 2003, Session 1447. 
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Carlson, L.E. and Sullivan, J.F. (2004), "Exploiting Design to Inspire Interest in Engineering 

Across the K-16 Engineering Curriculum," International Journal of Engineering Education, Vol. 

20(3), pp. 372-378. 

Zarske, M.S., Sullivan, J.F., Carlson, L.E. and Yowell, J.A. (2004), “Teachers Teaching 

Teachers: Linking K-12 Engineering Curricula with Teacher Professional Development”, CD-

ROM, Proceedings, American Society for Engineering Education Annual Conference, June 

2004, Session 3630, 12 pp. 

Carlson, L.E. and Sullivan, J.F. (2005), "Bridging the Gap between Invention and Innovation," 

International Journal of Engineering Education, Vol. 21(2), 7 pp. 

Carlson, L.E. (2005), “Rapid Prototyping to Cement CAD Modeling Skills,” CD-ROM, 

Proceedings, American Society for Engineering Education Annual Conference, June 2005, 

Session 2252, 6 pp. 

Carlson, L.E. (2005), “Virtual CAD Parts to Enhance Learning of Geometric Dimensioning and 

Tolerancing,” CD-ROM, Proceedings, American Society for Engineering Education Annual 

Conference, June 2005, Session 2126, 10 pp. 

Carlson, L.E. and Sullivan, J.F. (2006), “A Multi-Disciplinary Design Environment,” 

Proceedings, IDETC/CIE 2006, ASME 2006 International Design Engineering Technical 

Conferences, September 10-13, Philadelphia, PA, Paper DETC2006-99148, 6 pp. 

Kotys-Schwartz, D., Carlson, L. and Reamon, D. (2006), “Evaluation of the Impact of 

Interactivity on Student Performance,” Proceedings, American Society of Engineering Education 

Conference & Exposition, June 2006, Chicago, IL. 

Knight, D.W., Carlson, L.E. and Sullivan, J.F. (2007), “Improving Engineering Student 

Retention through Hands-On, Team Based, First-Year Design Projects,” Proceedings, First 

International Conference on Research in Engineering Education, June 2007, Honolulu, HI. 
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