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1002 RESERVED  
1003 (’206 petition) Prosecution File History, U.S. Patent No. 9,791,206. 
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claims dated May 3, 2022. 
1008 
 

U.S. Application No. 14/262,290 (“the ’290 Application”), 
published as U.S. Publication 2014/0251982.   

1009 (’206 petition) Exemplary embodiment Claim chart 9 sent by Intirion related 
to the 9,791,206 patent. 
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1009 (’876 petition) Exemplary embodiment Claim chart 1 sent by Intirion related 
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1011 U.S. Application No. 12/317,632 (“the ’632 Application”) 
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Microwave Ovens”, Cory Lloyd et. al, Northeastern 
University (2007). (“ISDU”) 

1013 
 

U.S. Patent No. 4,587,393 to Ueda (“Ueda”)  
 

1014 
 

U.S. Patent No. 4,496,817 to Smith (“Smith”) 
 

1 The three petitions have substantially overlapping exhibits and so only one chart is 
attached. The differences between them are noted below. 
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DECLARATION OF DR. MARK N. HORENSTEIN 
 

I, Dr. Mark N. Horenstein, declare as follows: 

[1]. I am over the age of 18 years and am fully competent to make 

this Declaration. I make the following statements based on personal 

knowledge and, if called to testify to them, could and would do so. 

I. ‘INTRODUCTION 

[2]. I have been retained on behalf of College Products, Inc. 

(“Petitioner”). 

[3]. I have been asked to study and provide my opinions concerning: 

U.S. Patent No. 9,791,206 (the “’206 patent”), and the patentability of claims 9, 

10, 11 and 12 of the ’206 patent (the “’206 Challenged Claims”);  U.S. Patent 

No. 10,495,374 (the “’374 patent”), and the patentability of claims 9, 10, 11, 15, 

17, 18, 19, and 20 of the ’374 patent (the “’374 Challenged Claims”); and U.S. 

Patent No. 11,274,876 (the “’876 patent”), and the patentability of claims 1, 21, 

26, and 28 of the ’876 patent (the “’876 Challenged Claims”) (all together, the 

“Challenged Claims”). The opinions I offer here are made in view of certain 

prior-art references, the state of the art at the time of the claimed inventions, and 

the knowledge that a person of ordinary skill in the art would have had at the 

time of the claimed inventions.  Together, the ’206 patent, the ’374 patent, and 

Petitioner Ex 1002, Page 8 of 307 



the ’876 patent will be referred to herein as the “Challenged Patents.” 

[4]. My opinions and views set forth in this Declaration are based on my 

education, training, and experience in the field of electrical engineering, 

sensors, and related technical areas, as well as Petitioner’s Exhibits 1001-1019, 

and other materials that are cited and discussed herein. 

II. BACKGROUND & QUALIFICATIONS 

[5]. My curriculum vitae (“vitae”) which includes a summary of my 

background, experience, publications, and expert-witness experience is included 

as Appendix A. 

[6]. I am a Professor of Electrical Engineering (now Emeritus) in the 

Department of Electrical and Computer Engineering (ECE) at Boston 

University (BU) where I have been a faculty member since 1979. In addition to 

my primary academic appointment, I held various administrative positions at 

Boston University (BU), including the Associate Dean for Graduate Programs 

and Research for the College of Engineering (1999-2007), Associate Chair for 

Undergraduate Programs for the ECE Department (1990-1998 and 2012-2015), 

as well as appointments at the ranks of Associate Professor (1985-2000) and 

Assistant Professor (1979-1985). 

[7]. I have a Ph.D. in Electrical Engineering from the Massachusetts 
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Institute of Technology (MIT) which I earned in 1978 while working in the 

Electric Power Systems Engineering Laboratory. I also hold an M.S. degree in 

Electrical Engineering from the University of California at Berkeley (1975), 

and an S.B. degree in Electrical Engineering from MIT (1973). 

[8]. I am a Life Fellow of the Institute of Electrical and Electronic 

Engineers (IEEE) and have been a Registered Professional Engineer (Electrical) 

in the Commonwealth of Massachusetts. I hold certification from the National 

Association of Radio and Telecommunications Engineers. 

[9]. I am the author of two textbooks: Microelectronic Circuits and 

Devices, 2nd Ed. (Prentice-Hall 1996) and Design Concepts for Engineers, 5th 

Ed. (Pearson Education, 2016). I have authored book chapters in two reference 

books related to electrical engineering. I have authored or co-authored over 70 

journal articles on a variety of topics in my fields of expertise, and 

approximately 125 conference papers. I have advised various Ph.D. and M.S. 

students performing research in my fields of expertise; these students have gone 

on to hold positions in industry and academia. 

[10]. The courses that I taught over the 40 years I spent as a regular 

faculty member at BU encompassed basic electrical circuits, analog and digital 

electronics, control circuits, power electronics, electric motors and machines, 
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microcontrollers, electromagnetics, radio and microwave communication, 

robotics, and engineering design. I was named “Teacher of the Year” in 

Engineering at Boston University four times. 

[11]. I am a named inventor on five U.S. patents and one pending 

application. I have also provided technical expertise in the design and analysis 

of consumer and industrial electronic products, integrated circuits, power 

supplies, DC/DC converters, and electromagnetic devices. 

[12]. I have extensive experience in the design, analysis, and testing of 

consumer electrical products, including power supplies, microcontroller-based 

systems, and control systems of all types. In support of my research in 

deformable mirror systems, I designed two different analog-multiplexed, high-

voltage storage array systems. Similarly, as part of my work in developing self-

cleaning solar panels, I designed switching power supplies that produce low-

frequency, 3-phase, 1-kV outputs which in turn are powered by low-voltage 

DC/DC power converters. As part of my work overall in applied 

electromagnetics, I have designed DC power controllers for thermal 

management systems, power-amplifier circuits, and analog amplifiers. I also 

have designed and used transformers of all types, including ferromagnetic, 

ferrite, and air-core varieties. I have a practical knowledge of refrigeration and 
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microwave cooking appliances and have repaired several of such devices over 

the years. I have much practical experience in electrical wiring (e.g., 120 VAC 

and 240 VAC) for residential and commercial purposes and a good working 

knowledge of the National Electric Code. I am a licensed Extra Class radio 

operator. 

[13]. At Boston University, I initiated and taught our department’s course 

in power electronics which I first devised then improved over a period of nine 

years. In support of this activity, I designed circuits for laboratory experiments 

in power electronics, including buck and boost converters and controllers, H-

bridge DC/AC switching converters, and DC to AC-grid interface circuitry. I 

also taught engineering electromagnetics with focus on microwaves and 

microwave systems. 

[14]. I am an engineer by training and profession. The opinions I express 

in this Declaration involve the application of my engineering knowledge, 

expertise, and experience to the evaluation of the Challenged Claims in this 

matter.   

[15].   I have previously testified as an expert witness. A list of those 

matters over the last five years is attached to this Declaration as part of 

Appendix A.    
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[16].   I am being compensated for services provided in this matter at a 

rate of $400 per hour. I am also being reimbursed for any reasonable expenses, 

such as travel expenses. My compensation is not contingent on my opinions, on 

the outcome of any aspects of this matter, or on any of the technical positions 

that I explain in this Declaration.  

[17].   I have no financial interest in Petitioner, the Patent Owner (whom I 

understand to be Intirion Corporation), or the ̓ 206 Patent, the ’374 patent, or 

the ’876 patent. 

III. BASES FOR OPINIONS EXPRESSED 

[18].   The opinions set forth in this Declaration are my own. My 

opinions are based on my review of materials provided in this matter itemized 

in “Exhibits Considered” preceding this Declaration, the Appendices, in 

addition to those cited throughout this Declaration; my educational 

background; my experience working in the areas of electric appliances in 

general, including microwave ovens, refrigerators, and related control circuits; 

safety and fire hazards, and product design. I also rely on my experience as a 

technical consultant in providing expert testimony for numerous cases involving 

similar and/or related technology. 

[19].   My analysis of the materials relating to this matter is ongoing, and I 
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will continue to review any new material that is provided to me. This 

Declaration represents certain opinions that I have formed to date and the 

bases for those opinions. I reserve the right to revise, supplement, and/or 

amend my opinions based on new information presented to me and on my 

continuing analysis of the materials cited throughout this Declaration and those 

identified in the “Exhibits Considered” list. 

IV. UNDERSTANDING OF LEGAL STANDARDS 

[20]. I am not an attorney or a legal expert and offer no opinion on the 

law. For the purpose of preparing this Declaration, I have been informed 

about certain aspects of the law that are relevant to my analysis and 

opinions, as set forth below. 

A. PATENTABILITY 

[21]. I understand that for an invention claimed in a patent to be valid and 

patentable, it must be, among other things, new and not obvious in light of what 

was known and came before it. That which was known or came before the 

claimed invention is generally referred to as “prior art.” 

[22]. I understand that there are two ways in which prior art may render a 

patent claim unpatentable.  First, the prior art can be shown to “anticipate” the 

claim.  Second, the prior art can show that the claim would have been “obvious” 

to a person of ordinary skill in the field of the invention at the time the 
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invention was made. 

1. ANTICIPATION 

[23]. It is my understanding that anticipation is a question of fact that 

is determined from the perspective of a person of ordinary skill in the art (a 

“POSITA”) at the time of the claimed invention. I also understand that the 

standard for anticipation in an inter partes review proceeding is “by a 

preponderance of the evidence.” My understanding of this burden of proof is 

that it requires that there be a greater than 50% chance that something is true. It 

is my further understanding that a claim is anticipated only if each and every 

element in the claim is found, expressly or inherently , in a single prior-art 

reference. 

[24]. I understand that if a prior-art reference does not expressly set forth 

a particular claim element, the prior art may still anticipate a claim if that element 

is “inherent” in its disclosure. My understanding of the inherency standard is 

the evidence must make it clear that the missing descriptive matter is 

necessarily present in the thing described in the reference. It is my further 

understanding that inherency may not be established by probabilities or 

possibilities. In other words, the mere fact that a certain thing may result from 

a given set of circumstances is not sufficient to establish inherency. 

[25]. I understand that if a claim recites alternatives, for example in the 
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format “selected from the group consisting of A, B, and C,” or “at least one of”, 

then anticipation of the entire claim limitation can be achieved through prior art 

that discloses just one alternative, for example, a prior art reference that simply 

discloses B. 

[26]. I also have been advised that if a prior-art reference discloses one 

feature of a challenged claim, the reference can anticipate a claimed invention 

if the feature is described in another document that has been incorporated by 

reference into the patent of the challenged claim.  

2. OBVIOUSNESS 

[27]. It is my understanding that obviousness is a question of law 

with underlying factual inquiries that are determined from the perspective 

of a POSITA at the time of the claimed invention. I also understand that the 

standard for obviousness in an inter partes review proceeding is again “by a 

preponderance of the evidence”. 

[28]. It is my further understanding that a claimed invention is obvious 

if the differences between the claimed invention and the prior art are such that 

the claimed invention as a whole would have been obvious to a POSITA prior 

to the effective filing date of the claimed invention to which the claimed 

invention pertains. I understand that a POSITA is presumed to have knowledge 

of all relevant prior art. 
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[29]. It is my understanding that obviousness requires consideration of 

the following underlying factual inquiries: 

• determining the scope and content of the prior art; 

• ascertaining the differences between the claimed invention and 

the prior art; 

• resolving the level of ordinary skill in the art; and 

• evaluating any “objective evidence” or “secondary 

considerations” of non-obviousness, such as commercial success, 

long-felt but unresolved needs, failure of others, industry praise, 

and unexpected results. 

[30]. I understand, however, that for such “objective evidence” or 

“secondary considerations” to be relevant to the obviousness of a claim, there 

must be a causal relationship (called a “nexus”) between the claim and the 

evidence. I also understand that this nexus must be based on a novel element of 

the claim rather than on something in the prior art. I further understand that 

there are instances in which secondary considerations are unable to overcome 

primary evidence of obviousness (e.g., motivation to combine with predictable 

results) that is sufficiently strong. 

Petitioner Ex 1002, Page 17 of 307 



[31]. It is my understanding that a reference must be analogous art to the 

claimed invention in order to be properly considered for use in an obviousness 

inquiry. It is my understanding that a reference is analogous art to the claimed 

invention if: 

• the reference is from the same field of endeavor as the claimed 

invention (even if it addresses a different problem); or 

• the reference is reasonably pertinent to the problem faced by the 

inventor (even if it is not in the same field of endeavor as the 

claimed invention). 

[32]. It also is my understanding that a patent claim is not obvious merely 

by demonstrating that each of its elements was independently known in the 

prior art. An obviousness determination requires finding both that a skilled 

artisan would have been motivated to combine the teachings of the prior art 

references to achieve the claimed invention, and that the skilled artisan would 

have had a reasonable expectation of success in doing so. It is my further 

understanding that it is important to be careful not to allow hindsight 

reconstruction of references to produce the claimed invention without any 

explanation as to how or why the references would have been combined by a of 

ordinary skill in the art to produce the claimed invention.  
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[33]. It is my understanding that the following are exemplary rationales 

for combining references that may support a conclusion of obviousness: 

a) Combining prior-art elements according to known methods to 

yield predictable results; 

b) Simple substitution of one known element for another to obtain 

predictable results; 

c) Use of a known technique to improve a similar method or 

product in the same way; 

d) Applying a known technique to a known method or product 

ready for improvement to yield predictable results; 

e) “Obvious to try”, i.e., choosing from a finite number of 

identified, predictable solutions with a reasonable expectation of 

success; 

f) Known work in one field of endeavor may prompt variations of it 

for use in either the same field or a different one based on design 

incentives or other market forces if the variations would have 

been predictable to one of ordinary skill in the art; and 

g) Some teaching, suggestion, or motivation in the prior art or in the 

Petitioner Ex 1002, Page 19 of 307 



POSITA’s knowledge that would have led one of ordinary skill 

to modify the prior-art reference or to combine prior-art reference 

teachings to arrive at the claimed invention. 

[34]. In addition to the above, it is my further understanding that a 

POSITA could have resorted to logic, judgment and common sense available to 

him or her at the time of the invention to find a claim feature obvious, even if 

the prior art relied on did not explicitly state or teach that feature. It is also my 

understanding that when common sense is relied on to find a feature obvious, 

the reasoning for that conclusion must be articulated with sufficient clarity. 

[35]. It is my understanding that an element or term recited in a 

dependent claim must have a proper antecedent basis. In other words, the term 

must be defined in such a way that a person of ordinary skill in the art would 

have understood what that term is referencing.  

B. PRIOR ART 

[36]. I understand that for the purposes of this proceeding, prior art 

includes patents and printed publications appearing in or outside the United 

States before the effective filing date of the claimed invention.  I also 

understand that prior art includes U.S. patents, published U.S. patent 

applications, and published international applications (pursuant to the Patent 

Cooperation Treaty) that themselves have an effective filing date before the 

Petitioner Ex 1002, Page 20 of 307 



effective filing date of the claimed invention, as long as they name another 

inventor. 

[37].  I have been instructed to assume in my analysis, that, for the 

purpose of determining what qualifies as “prior art”, the effective filing date for 

each of the Challenged Claims ( “Effective Filing Date”) is April 25, 2014.  In 

other words, I may consider as “prior art” any patents or publications that were 

publicly available prior to the Effective Filing Date, as well as any patent 

application filed in the United States before the invention. I further understand 

that for purposes of this proceeding before the United States Patent Trial and 

Appeal Board, only patents and other documents that have the legal status of a 

“printed publication” may be relied upon as prior art. 

C. PERSON OF ORDINARY SKILL IN THE ART 

[38]. I understand that a POSITA is not an actual, specific individual; 

rather, a POSITA is a hypothetical person who is presumed to have knowledge 

of all prior art in the relevant art at the time of the invention. The POSITA 

would have had the skills needed to take from each reference the information 

needed to understand and teach to an ordinary person the relevant subject 

matter. 

[39]. I also understand that the factors considered in determining the 

level of skill of a POSITA include: (i) the levels of education and experience of 
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persons working in the field; (ii) the types of problems encountered in the field; 

(iii) prior art solutions to those problems; and (iv) the sophistication of the 

relevant technology. 

[40]. I also understand that a POSITA would have been a person of 

ordinary creativity, not an automaton. Therefore, it is assumed that a POSITA 

would have applied common sense or have been able to modify or combine 

prior-art references together, and could also have found a teaching, suggestion, 

or motivation (whether to modify or combine) either in the references 

themselves, whether explicitly or implicitly, or in the POSITA’s knowledge. 

[41]. I understand that sometimes it will be necessary to look to 

interrelated teachings of multiple patents and publications; the effects of 

demands known to the relevant field or present in the marketplace; and the 

background knowledge possessed by a person having ordinary skill in the art. I 

understand that all of these issues may be considered to determine whether there 

was an apparent reason to combine the known elements in the fashion claimed 

by the patent at issue. 

[42]. I understand that a POSITA may collaborate with one or more 

other persons of ordinary skill in the art for one or more aspects with which 

the other person may have superior expertise, experience, and/or knowledge.  
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In other words, a POSITA may work as part of a multi-disciplinary team and 

not only draw upon his or her own skill, but also take advantage of certain 

specialized skills of others in the team to solve a given problem. 

D. CLAIM CONSTRUCTION 

[43]. It is my understanding that claim construction, or the interpretation 

of the claims in the patent, is ultimately a question of law.  It is my 

understanding that, in an inter partes review, the claim term is given its ordinary 

and customary meaning as would have been understood by a POSITA at the 

time of the claimed invention, in light of the specification and the prosecution 

history, as well as pertinent extrinsic evidence. 

[44].  It is my understanding that the claims, the specification, and the 

prosecution history are referred to as “intrinsic evidence” and are to be read as a 

POSITA would have done at the time of the alleged invention. 

[45].  In addition to the intrinsic evidence, it is my understanding that the 

court or tribunal may also consider other relevant evidence, called “extrinsic 

evidence,” concerning relevant scientific principles, the meaning of technical 

terms, and the state of the art. Such evidence includes the testimony of expert 

witnesses. Although extrinsic evidence may be used to resolve ambiguities that 

may exist after reviewing the intrinsic evidence, I understand that extrinsic 

evidence cannot be used to contradict a claim construction that is clear from the 
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intrinsic evidence.  

[46]. It is also my understanding that the ordinary and customary 

meaning of a term may be evidenced by a variety of sources, including the 

words of the claims themselves, the specification, the prosecution history, 

p lu s  an y extrinsic evidence that provides relevant scientific principles, the 

meaning of technical terms, and the state of the art. 

[47]. I also understand that some claims are independent and are thus 

complete by themselves. Other claims that refer to such independent claims are 

deemed “dependent” on those independent claims. A dependent claim includes 

all of the limitations of the independent claims on which it depends. 

V. TECHNICAL DISCUSSION OF THE FIELD AND LEVEL OF 
ORDINARY SKILL IN THE ART   

 

A. FIELD OF THE CHALLENGED PATENTS 

[48]. The specification of each of the Challenged Patents (collectively the 

“Challenged Patent Specifications”) provides a statement of its field, namely: 

“improvements to appliances that include compact refrigerators and microwave 

oven functionality.” See, e.g., ’206 petition, Ex. 1001 (‘206 patent) at 1:17-19. I 

believe that the field of endeavor as would have been understood by a POSITA 

would be the field of electrical kitchen appliances which would include 

refrigerators and cooking appliances, including the control circuits to enable 
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various functions in such appliances.  For example, as stated in the Technical 

Field section of the ̓ 206 Patent: “Exemplary embodiments relate to 

improvements to appliances.  Specifically, exemplary embodiments relate to 

improvements to appliances that include compact refrigerator and microwave 

oven functionality.” (’206 Patent, Ex. 1001 at 1:15-20).   Similarly, in both the 

Background and Summary sections, the ̓ 206 patent states: “Compact 

refrigerators and associated appliances may benefit from improvements.” (Id. at 

1:33-34). “In one exemplary embodiment, an apparatus is provided that 

includes a microwave oven.” (Id. at 1:37-38). 

B. LEVEL OF ORDINARY SKILL IN THE ART 

[49]. I have been asked to provide my opinions regarding the 

knowledge and understanding that a hypothetical person of ordinary skill 

in  the art (POSITA) would have had as of the Effective Filing Date of the 

Challenged Patents (i.e., April 25, 2014).  As discussed below, it is my 

understanding that each of the Challenged Claims is entitled to an effective 

filing date no earlier than April 25, 2014.  Accordingly, the analysis set forth 

herein is based on the timeframe of the alleged invention as of April 25, 2014.  

[50]. It is my opinion, based on reviewing the ’206 patent, that as of the 

Effective Filing Date a POSITA would have had at least a bachelor’s degree in 

electrical engineering or computer engineering. Alternatively, a POSITA could 
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have had a bachelor’s degree in mechanical engineering, industrial engineering, 

physics, or a related engineering or discipline, plus at least two years of 

experience working with control circuits, sensors, kitchen appliances, or similar 

fields.   

[51]. I note that as of the Effective Filing Date, I qualified for or 

exceeded the level of ordinary skill required by the above definition. I am thus 

in a position to opine on the understanding that a person of ordinary skill in the 

art would have had as of the Effective Filing Date. My qualification to do so is 

based, at least and in part, on my education and experience in teaching electrical 

engineering at Boston University for over 40 years, on my studying of electrical 

engineering as a graduate student at the Massachusetts Institute of Technology 

(MIT) and the University of California at Berkeley for six years, and my studies 

as an undergraduate student at MIT for four years. When I address the 

understanding of a POSITA, I am referring to the understanding that such a 

person would have had as of the Effective Filing Date whether or not it 

specifically stated. 

[52]. As stated above, I understand that in applying the obviousness test 

to a patent claim, it is proper to consider that a POSITA could have collaborated 

with one or more other persons of ordinary skill in the art for one or more 
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aspects with which the other POSITA may have had superior expertise, 

experience, and/or knowledge.   This confluence might apply, for example, to a 

POSITA having knowledge of kitchen appliances with one having expertise in 

control circuits.  

VI. THE CHALLENGED PATENTS 

[53]. The technology of the Challenged Patents relates to microwave 

ovens and microwave oven - refrigerator combinations with a smoke sensor.  

The Challenged Patents relate to microwave ovens and microwave - refrigerator 

combinations in which the control functions and power supply outputs are 

coordinated by a control circuit. 

A. EFFECTIVE FILING DATE FOR EACH OF THE 
CHALLENGED PATENTS IS NO EARLIER THAN APRIL 
25, 2014  

[54]. Each of the Challenged Patents claims priority as a continuation-in-

part (“CIP”) application (either directly or indirectly) to U.S. Application No. 

14/262,290 (“the ’290 Application”), which was filed on April 25, 2014, and 

published as U.S. Pub. 2014/0251982. Ex. 1008. The ’290 Application claims 

priority as a CIP to U.S. Application No. 12/317,632 (“the ’632 Application”), 

which was filed on December 23, 2008 and published as U.S. Pub. 

2009/0188911 (“Emma”).  Ex. 1011. 

[55]. As shown in ¶¶[69, 78 and 84] below, each of the Challenged 
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Claims generally contains the following basic elements: Microwave Oven, 

Control Circuit, Power Supply Outlet, and a Smoke Sensor, where the Smoke 

Sensor is configured to (i) supply a Shutdown Function to the microwave oven, 

and (ii2￼.  Although there are some variations in the Challenged Claims 

amongst the Challenged Patents, each of the Challenged Claims requires an 

implementation of a smoke sensor to shut down a microwave.  As shown in a 

redline comparison of Emma and the ’290 Application at ¶[0055], a Smoke 

Sensor was first mentioned in the ’290 Application.  See Ex. 1016 and Ex. 1011 

at ¶[0055].  In my opinion, a smoke sensor was not disclosed in Emma.   

Because of this lack of smoke-sensor disclosure, it is my understanding that 

each of the Challenged Claims cannot claim priority to Emma.  Thus, my 

understanding is the earliest possible priority date for the Challenged Claims is 

the filing date of the ’290 Application, namely April 25, 2014.  

[56]. For purposes of this Declaration, I thus assume that April 25, 2014 

is the earliest priority date of the ’206 Patent.  However, I offer no opinion as to 

whether the Challenged Claims are actually entitled to that priority date or are 

enabled by the ’290 Application.   

A. TECHNOLOGY BACKGROUND 

2 These elements are described in detail later in this Declaration.  Capitalized terms 
are defined below, for example in ¶[68-71].  
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[57]. In the time frame of the Effective Filing Date, electrical cooking 

appliances were generally known to function by converting electricity into heat.   

Electricity is converted to heat in such appliances using one of several methods. 

For example, electricity can be passed through a resistive heating element to 

create heat in an electric oven or range, or likewise through resistive heating 

elements on a stove top to generate heat. The heat so generated is then 

transferred to a pot, pan, Pyrex bowl, or other cooking dish via conduction, 

convection, or a combination of both to heat food contained within. Such 

electrical heating elements are based on Ohm’s law of electricity which states 

that the heat generated by a resistive element will increase as the square of the 

current (in amperes) passing through the element. As a POSITA would have 

known, this heating is governed by the widely known Ohm’s law which leads to 

the relationship Power = (Current)2 × (Resistance) 3, where the resistance is the 

ohmage of the heating element, and the power is dissipated into heat needed to 

heat up or cook the food.  

[58]. Cooking is thus regulated by controlling the amount of electricity 

that flows, averaged over time, through the resistive heating element. This 

average power determines the amount of heat generated by the resistive heating 

3 In the parlance of electrical engineering, this formula is commonly written simply 
as P = I2R, where P=power, I=current, and R=resistance. 
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element.   In a practical appliance, the average electrical power may be 

controlled, for example, by cycling the electricity supply on and off to control 

the current flowing through the resistive heating element. In a typical oven, this 

on/off cycling is accomplished using a thermostat. Note that many stovetop 

heating coils are simply powered at a predetermined power level but are not 

controlled by a thermostat. 

[59]. Another electrical cooking method is based on microwave power as 

produced inside a microwave oven.  In a microwave oven, energy is transferred 

to the food via a high-power, high-frequency radio wave, (generally at 

frequencies on the order of 3 GHz). These microwaves are produced by a 

“magnetron” inside the microwave that converts conventional electricity (e.g., 

120 V, 60 Hz) into microwaves which are then directed toward the cooking 

cavity by a waveguide 4. Note that the magnetron is generally positioned 

outside the cooking cavity and protected from food vapors and particles by a 

thin window of mica or other pyroceramic material which isolates the 

magnetron but allows its microwaves to proceed into the cavity. The 

microwaves are then absorbed by water molecules in food placed inside the 

cooking cavity, causing these molecules to “vibrate” on an atomic scale. This 

4 A microwave “waveguide” is a hollow rectangular or round pipe that contains and 
directs the rf radiation.  
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microwave-induced vibration creates molecular friction within the food that 

dissipates into heat within the food, resulting in a rise in food temperature. 

Cooking in a microwave oven is regulated by cycling the electrical supply to 

the magnetron on and off. 

[60]. Microwave cooking cavities have always been, and still are, 

designed to fully contain the microwaves, because allowing microwaves to 

escape would have detrimental effects on both nearby electronics and human 

tissue. Microwave-oven cooking cavities are designed, however, to allow 

moisture and cooking fumes to escape. These features are exemplified, for 

example, in Fig. 1 and Fig. 2 from prior-art references Ueda and Smith, 

respectively. Ex. 1013 at Fig. 1; Ex. 1014 at Fig. 2. (These references are 

discussed in more detail later): 
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Ex. 1013 at Fig. 1. (annotated). 

 

Ex. 1014 at Fig. 2 (annotated). 
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[61]. As a POSITA would have understood, power cycling of a 

microwave magnetron or resistive heating element as used in electrical cooking 

appliances can be accomplished through the use of electronic switches 

controlled by a microcontroller. A microcontroller is a multi-pin semiconductor 

component, or “chip”, that is programmed with designer-specified software 

logic. A programmed microcontroller can respond, for example, to user inputs, 

temperature measurements, timing responses, and sensor signals via its array of 

input/output pins. 

                                        

          

Typical multi-pin microcontroller chips on circuit boards 
 

[62]. The electrical switches used in kitchen appliances are able to switch 

higher voltages at higher currents compared to the microcontroller itself, but the 

on/off states of such switches are easily controlled using the low voltage, low-
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power digital outputs of the microcontroller.  Examples of such electrical 

switches include electromechanical relays that operate via low-power magnetic 

coils, and solid-state switches that comprise semiconductor switches such as 

MOSFETS (metal-oxide-semiconductor field-effect transistors), BJTs (bipolar-

junction transistors), and TRIACs (triodes for alternating current). The on/off 

state of each of these latter devices is again controlled via low voltage, low-

power digital signals from a microcontroller. 

 

Examples of switches used in kitchen appliances 
. 

[63]. For example, Fig. 4 from prior-art reference Smith (Ex. 1014, to be 

discussed in more detail later), reproduced below, shows microcontroller 64 

digitally communicating with TRIAC 144 for on/off switching of air circulating 

blower motor 67, power control relay 68 for de-energizing the magnetron line 

voltage L1, and TRIAC 140 for power cycling the magnetron vi neutral line N. 
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Ex. 1014 at Fig. 4 (annotated). 

 

B. THE SPECIFICATIONS OF THE CHALLENGED PATENTS 

[64]. Each of the Challenged Patents is directed to a microwave oven and 

refrigerator combination that includes a smoke sensor.  As discussed below in 

¶[54], Emma, a parent patent and prior art to each of the Challenged Patents, 

discloses a microwave oven and refrigerator combination, as shown in Figures 1 

and 2 below, with auxiliary power receptacles and an electrical control scheme 

to prevent the combination from overloading.  
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Ex. 1011 at Figs. 1 and 2. 

[65]. Emma generally describes a system where power to the refrigerator 

and auxiliary receptacle is cut off when the microwave is turned on.  When the 

microwave is turned off, power is restored to those components. Emma states 

that: “a combination microwave and refrigerator system is constructed having a 

single plug input supply. The microwave oven is adapted to provide power to a 

refrigerator, and to auxiliary receptacles … a microprocessor controller adapted 

to monitor operation of the refrigerator compressor and controls the power to 

the microwave magnetron and other components.” Ex. 1011 at [0008].    Emma 

further explains that as part of the device’s electrical control scheme, power to 

both the refrigerator compressor and the auxiliary power receptacles is disabled 

when the microwave demands cooking power: “When power to the microwave 

is demanded, the [refrigerator] compressor is disabled for a preset minimum 
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period. When microwave demand ceases, refrigerator power is restored…The 

control model is adapted to disable the power to the auxiliary receptacles, if the 

microwave is in operation.” Ex. 1011 at [0011-12]. 

[66]. An example of a control circuit is provided in Emma Fig. 4. This 

figure shows a microcontroller 4 that is electrically controlling relays 19 and 20 

for the purpose of cycling power to refrigerator receptacle 15 and auxiliary 

outlets 11 and 12: 
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    Ex. 1011 at Fig. 4, (annotated). 

[67]. Each of the Challenged Patent disclosures includes the same 

microwave-refrigerator combination as does Emma but adds a smoke sensor 

that can send a signal to the control circuit to shut down the microwave oven if 

smoke is detected. The control circuit can then reenable the microwave after 

smoke is no longer present. “[A] safety sensor… such as a smoke or gas sensor 

may be provided in the microwave oven 2. The smoke sensor 226 operates to 

turn off the microwave oven upon sensing smoke or polluted air indicative of a 

potentially dangerous condition…” ‘206 petition Ex. 1001 (‘206 patent) at 9:26-

30. “The alcohol/[smoke] sensor 226 may be reset automatically responsive to 

the alcohol sensor 226 no longer detecting gas indicative of the dangerous 

condition.” Id. at 10:29-33. 

C. THE ’206 PATENT 

1. THE CHALLENGED CLAIMS OF THE ’206 PATENT 

[68]. The ̓ 206 patent has 12 claims, including independent claims 1, 9, 

and 11. ‘206 petition Ex. 1001 (‘206 patent). Only independent claims 9 and 11 

(the “ʼ206 Independent Claims”) are being challenged in the IPR petition, along 

with some of their dependent claims.  

[69]. As further explained below, the ̓ 206 Independent Claims generally 

contain the basic elements of a Microwave Oven, a Control Circuit, a Power 
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Supply Outlet, and a Smoke Sensor, where the smoke sensor is configured to 

supply a Shutdown Function to the microwave upon the detection of smoke and 

is configured to provide a Reset Enable Function so that the microwave oven 

may be returned to a state where it can further deliver cooking power. ‘206 

petition Ex. 1001 (‘206 patent) at claims 9 and 11. Claim 9 is representative of 

the ̓ 206 Independent Claims.  

Claim 9: 

“Microwave Oven”5: An apparatus comprising: a microwave oven 

configured to be connected to a source of electrical power and 

having  

“Control Circuit”: a control circuit, wherein the control circuit is 

configured to control operation of the microwave oven;  

Smoke Sensor a smoke sensor, wherein the smoke sensor is 

positioned in the microwave oven, and is in operative connection 

with the control circuit,  

“Shutdown Function”: wherein the smoke sensor is configured to 

cause cooking power to the microwave oven to be withdrawn prior 

to a set end time of a current cooking session upon the smoke 

sensor sensing smoke indicative of a dangerous condition;  

5 Prefixes, such “’206”, “’374”, or “’876” may be included with claim term elements 
as needed to distinguish between similarly named claim elements, but will be 
omitted for clarity when referring to a single patent. 
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“Reset Enable Function”: and wherein the smoke sensor is 

configured to be reset after ending the current cooking session prior 

to the set end time based on sensing the smoke indicative of the 

dangerous condition, to enable the microwave oven to deliver 

cooking power in a next subsequent cooking session responsive at 

least in part to the smoke sensor no longer sensing the smoke 

indicative of the dangerous condition. 

‘206 petition Ex. 1001 (‘206 patent) at claim 9. 

[70]. Claims 10 and 12 include the dependent claims of the Challenged 

Claims (the “ʼ206 Dependent Claims”). These claims generally add the basic 

elements of a power supply outlet on the microwave (“auxiliary outlet) 

designed to power the refrigerator in lieu of the latter being plugged directly 

into a wall socket, and a control circuit that turns off power to the auxiliary 

outlet when the microwave oven draws cooking power. ‘206 petition Ex 1001 

(‘206 patent) at claims 10 and 12. Claim 10 is representative of the ̓ 206 

Dependent Claims: 

[71]. Claim 10 

“Power Supply Outlet”: The apparatus according to claim 9 and 

further comprising: a power supply outlet on the microwave oven, 

wherein the power supply outlet is in operative connection with the 

control circuit,  
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“Refrigerator”: a refrigerator, wherein the refrigerator is 

electrically connected with the power supply outlet,  

“Withdraw and Deliver Electrical Power”: wherein the control 

circuit is operative to withdraw electrical power from the 

refrigerator when the microwave oven draws cooking power, 

deliver electrical power to the refrigerator when the microwave 

oven does not draw cooking power.  

Id. at claim 10. 

[72]. All the ’206 Challenged Claims, respectively, contain these same 

structural limitations, although they may be worded slightly differently or 

contain additional limitations. Independent claim 11, for example, recites: 

“…wherein the smoke sensor is positioned in [an] interior area” and “the smoke 

sensor sensing at least one change in an amount of smoke sensed by the smoke 

sensor”. ‘206 petition Ex. 1001 (‘206 patent) at claim 11. Dependent claim 12 

recites that the refrigerator include a compressor which is disconnected from 

electrical power in the [Withdraw and Deliver Electrical Power] element. Id. at 

claim 12. These distinctions do not substantively change my conclusions 

regarding the invalidity of the claims. 

2. THE PROSECUTION HISTORY OF THE ’206 PATENT 

[73]. The application for the ’206 Patent was filed on April 22, 2016. 

‘206 petition Ex. 1003 (‘206 prosecution file history) at 1. It included 17 claims. 
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Id. At 39-47. In the following discussion, the as-filed claim numbers are 

referenced first, followed by their as-issued claim numbers in brackets (if 

applicable). 

[74]. The Examiner issued a non-final rejection on March 2, 2017.  ‘206 

petition Ex. 1003 (‘206 prosecution file history) at 174-91.  The Examiner 

rejected original claims 1, 5-7, 18, and 19 as being unpatentable over U.S. 

Patent No. 5,521,359 to Bone in view of Japanese Patent No. 5-240447 to 

Ando, because Bone discloses a microwave-refrigerator combination where 

power is selectively delivered to the microwave and refrigerator, and Ando 

discloses using sensors in a microwave to sense smoke and disable the 

microwave if the smoke has reached a threshold level. Id. at 177-80.  

[75]. The applicant filed a response to the rejection on May 16, 2017, 

where they amended the claims and added new claims 21[9], 22[10], 23[11], 

and 24[12].  Id. at 213-225.  The amendments and new claims added the 

requirement that after the smoke sensor disables the microwave, the smoke 

sensor can be reset so that the microwave can be supplied with power in a next 

subsequent cooking session. Id. The applicant argued that the amended claims 

should be allowed because they included subject matter that was found 

allowable over the same prior art in co-pending and related application No. 

Petitioner Ex 1002, Page 42 of 307 



15/135,883 (“the ’883 Application”). Id. at 226-227.  In the co-pending ’883 

Application, the Examiner allowed the claims over Bone and Ando because, 

inter alia, the prior art does not teach that the smoke sensor is configured to be 

reset to enable the microwave oven to deliver cooking power in a next 

subsequent cooking session responsive at least in part to the smoke sensor no 

longer sensing a dangerous condition. Idat243-244.  

[76]. The Examiner issued a notice of allowability on August 21, 2017. 

‘206 petition Ex. 1003 (‘206 prosecution file history) at 238-240. The Examiner 

stated in his reasons for allowance that the prior art does not show or fairly 

suggest the limitations of the claims incorporated with resetting the smoke 

sensor or logic circuitry to enable cooking power in a next cooking cycle 

“responsive at least in part to the smoke sensor no longer sensing the 

dangerous condition.” Id. at 243-244(emphasis added). 

D. THE ’374 PATENT 

1. THE CHALLENGED CLAIMS OF THE ’374 PATENT 

[77]. The ’374 patent has 20 claims, with claims 1, 9, and 17 being 

independent.  ‘374 petition, Ex. 1001 (‘374 patent) at claims 1-20. Only 

independent claims 9 and 17 (the “’374 Independent Claims”) are part of the 

Challenged Claims.  Only dependent claims 10, 11, 18, 19 and 20 (the ‘374 

Dependent Claims”) and dependent claim 15 (the “‘374 Dependent 
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Temperature Claim”) are part of the Challenged Claims.   

[78]. Claims 9, 10, 11, 15, 17, 18, 19, and 20 of the Challenged ’374 

claims contain the same basic elements of the Microwave Oven, Control 

Circuit, Smoke Sensor, Shutdown Function, Reset Enable Function, Power 

Supply Outlet, Refrigerator, and Withdraw and Deliver Electrical Power 

function described above with respect to the ’206 Patent. Id. at claims 9 and 17. 

To the extent there are differences, they are discussed below. 

[79]. The ’374 Smoke Sensor of claims 9 and 17 differs from the ’206 

Smoke Sensor in that the ’374 Smoke Sensor recites a different position 

limitation, for example, “is positioned in an air passage that extends between a 

cooking area inside the microwave oven and air outside the microwave oven.” 

’374 petition Ex. 1001(’374 patent) at claim 9. 

“’374 Smoke Sensor” or “Smoke Sensor”6: a smoke sensor, wherein the 

smoke sensor is positioned in an air passage that extends between a cooking 

area inside the microwave oven and air outside the microwave oven, wherein 

the smoke sensor is in operative connection with the control circuit. 

6 As noted previously, the prefix “’374” may be omitted when referring solely to 
the ’374 Patent and its meaning is evident. 
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Id.  

[80]. Dependent claims 11 and 19 add a further limitation to the type of 

smoke sensor used.  Claim 11 is representative: 

The apparatus according to claim 10 

“VOC Sensor”:  wherein the smoke sensor includes at least one of 

a photosensor, a motion sensor, an ionization sensor, a VOC sensor, 

a sensor including a radiation emitter and a radiation receiver. 

’374 petition Ex. 1001 (’374 patent) at claim 10. 

[81]. Dependent claim 15 adds a further limitation combining the smoke 

sensor shutdown condition with a temperature sensor shutdown condition: 

The apparatus according to claim 10 and further including: 

“Temperature Sensor”: a temperature sensor, wherein the 

temperature sensor is operative to sense a temperature 

corresponding to temperature in the cooking area, wherein the 

temperature sensor is in operative connection with the smoke 

sensor, wherein the control circuit is operative to cause cooking 

power to the microwave oven to be withdrawn prior to the set end 

time of the current cooking session, responsive to the smoke sensor 

sensing smoke indicative of the dangerous condition and the 

temperature being sensed above a temperature level during the 

cooking session. 

’374 petition Ex. 1001 (’374 patent) at claim 15. 
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[82]. Dependent claims 20 further adds: 

The apparatus according to claim 18,  

“Auxiliary Output Device”: wherein the microwave oven further 

includes at least one output device including at least one of a USB 

port, an inductance charging pad, an auxiliary electrical outlet, 

wherein the at least one output device is in operative connection 

with the control circuit, and wherein the control circuit is operative 

to cause the at least one output device to be inoperative when the 

microwave oven demands cooking power. 

’374 petition Ex. 1001 (’374 patent) at claim 20. 

2. THE PROSECUTION HISTORY OF THE ’374 PATENT 

The application for the ’374 Patent was filed on April 22, 2016 and included 20 

claims. ’374 petition Ex. 1003 (’374 prosecution history) at 44-57. The Examiner 

did not issue any rejections and issued a notice of allowance on July 23, 2019. ’374 

petition Ex. 1003 (’374 prosecution history) at 102-110. 

E. THE ’876 PATENT 

1. THE CHALLENGED CLAIMS OF THE ’876 PATENT 

[83]. The ’876 patent has 28 claims, with claims 1 and 21 being 

independent and part of the Challenged Claims (the “’876 Independent 

Claims”). Only dependent claims 26 and 28 are part of the Challenged Claims 

(the “’876 Dependent Claims”).   

[84]. Claims 1 and 21 of the Challenged ’876 claims contain the same 
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basic elements of the Microwave Oven, Control Circuit, Smoke Sensor, 

Shutdown Function, Reset Enable Function, Power Supply Outlet, Refrigerator, 

and Withdraw and Deliver Electrical Power function described above with 

respect to the ’206 Patent and ’374 Patent.  To the extent there are differences, 

they are discussed in the sections below. 

[85]. The ’876 Microwave oven limitation of Claim 21 differs from that 

of the ’206 and ’374 in that ’876 Microwave oven recites an added limitation, 

for example, “an appliance including…a microwave oven, wherein the 

microwave oven…includes an interior cooking area.” ’876 petition Ex. 

1001(’876 patent) at claim 21: 

“’876 Microwave oven” or “Microwave oven”7: “an appliance 

including…a microwave oven, wherein the microwave 

oven…includes an interior cooking area.” Id.: 

[86]. The ’876 Refrigerator of Claim 21 differs from that of the ’206 and 

’374 in that the ’876 refrigerator recites an added limitation, for example, 

“wherein the refrigerator includes a plurality of electrically powered refrigerator 

components…” ’876 petition Ex. 1001(’876 patent) at claim 21. 

7 As noted previously, the prefix “’876” may be omitted when referring solely to 
the ’876 Patent and its meaning is evident. 
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“’876 Refrigerator” or “Refrigerator”: “wherein the refrigerator 

includes a plurality of electrically powered refrigerator 

components…” Id. 

[87]. The ’876 Smoke Sensor of claims 1 and 21 differs from that of the 

’206 and ’374 Smoke Sensor in that the ’876 Smoke Sensor recites a different 

position limitation, for example, “wherein the smoke sensor is positioned in 

operative connection with a cooking area inside the microwave oven.” ’876 

petition Ex. 1001(’876 patent) at claim 1.: 

“’876 Smoke Sensor” or “Smoke Sensor”: “a smoke sensor, wherein the 

smoke sensor is positioned in operative connection with a cooking area inside 

the microwave oven, is in operative connection with the at least one power 

control circuit.” Id.  

[88]. Dependent claim 28 adds a further limitation to the type of smoke 

sensor used.  

The apparatus according to claim 21 

“’876 VOC Sensor”  “VOC Sensor”:  wherein the smoke sensor 

includes at least one of a radiation emitter and radiation receiver, a 

photosensor, a motion sensor, an ionization sensor, and a VOC 

sensor. 

’876 petition Ex. 1001 (’876 patent) at claim 28. 
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2. THE PROSECUTION HISTORY OF THE ’876 PATENT  

[89]. The application for the’876 Patent was filed on November 1, 2019. 

’876 petition Ex. 1003 (’876 prosecution history).  It included 28 claims.  Id. In 

the following discussion, the as-filed claim numbers are referenced first, 

followed by their as-issued claim numbers in brackets (if applicable). 

[90]. The Examiner issued a non-final rejection on July 7, 2021.  The 

Examiner rejected original claims 1, 21 and 28 as being unpatentable over U.S. 

Patent No. 5,521,359 to Bone in view of Japanese Patent No. 5-240447 to 

Ando, because Bone discloses a microwave-refrigerator combination where 

power is selectively delivered to the microwave and refrigerator, and Ando 

discloses using sensors in a microwave to sense smoke and disable the 

microwave if the smoke has reached a threshold level. Id. at 135-37. 

[91]. The applicant filed a response to the rejection on July 28, 2021.  The 

applicant argued the originally filed claims should be allowed because Ando 

does not teach “at least one control circuit is operative to reset and enable the 

microwave oven to receive cooking power in a next subsequent cooking 

session...The fact that Ando detects the inside of his microwave has caught fire 

which may have damaged the device, makes clear that Ando has no reason to 

reset the safety circuit so that the microwave can be operated again.  This is 

particularly true as a fire may have caused damage to the microwave oven 
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which could result in the release of radiation or other undesirable and 

potentially harmful conditions.” ‘876 petition Ex. 1003 (‘876 prosecution 

history) at 202. 

[92]. The Examiner issued a notice of allowability on November 9, 2021. 

Id. at 238. The Examiner stated in his reasons for allowance that he found the 

arguments over the prior art to be persuasive.  Id. at 244 

VII. STATE OF THE ART 

[93]. I understand that Petitioner has asserted five prior-art references in 

its challenge of the Challenged Claims:   

        • U.S. Publication No. 2009/0188911A1 to Emma (“Emma”) Ex. 1011. 

        • C. Lloyd et al, “ISDU: Integrated Smoke Detector Unit for Commercial 

Microwave Ovens”, Electrical and Computer Engineering Undergraduate 

Capstone Projects, Paper 7, Northeastern University, April 17, 2007. (“ISDU”) 

Ex. 1012 

        • U.S. Patent No. 4,587,393 to Ueda (“Ueda”) Ex. 1013;  

         • U.S. Patent No. 4,496,817 to Smith (“Smith”) Ex. 1014; and  

        • U.S. Patent No. 8,446,048 to Butt (“Butt”) Ex. 1015.    

[94]. As I have previously stated, I understand that in order for a 

reference to be considered when determining the obviousness of a claimed 

Petitioner Ex 1002, Page 50 of 307 



invention, the reference must be “analogous” prior art. That is, the reference 

must be: (a) from the same field of endeavor as 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). 

[95]. Each of the references in the above list is from same field of 

endeavor, namely each pertains to the field of electrical cooking appliances. 

Thus, in my opinion, each qualifies as analogous prior art.  Additionally, it is 

my opinion that each of these references is reasonably pertinent to the problem 

faced by the inventor, namely the problem of preventing fires by shutting down 

a microwave upon detection of an unwanted condition in the appliance. This is 

because each reference relates to the addition of a smoke or gas sensor to an 

electrical cooking appliance and the use of such a sensor to shut down the 

appliance as a means to prevent overcooking and/or prevent a fire from 

accelerating (e.g., ISDU, Ueda, Smith, and Butt), or relates to using logic 

circuitry in a microwave-refrigerator combination to shut power to the 

microwave when the refrigerator is in use (e.g., Emma).  

A. SUMMARY OF THE PRIOR ART REFERENCES 

1. ISDU 

[96]. ISDU: Integrated Smoke Detector Unit for Commercial Microwave 

Ovens, Cory Lloyd et al, Northeastern University which was published on April 
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17, 2007 (“ISDU”).  ISDU indicates its date of publication as April 17, 2007 

and indicates on its face that it was published on “IRis.”  I conducted a basic 

Internet search for information on the IRis system and concluded that IRis was 

a precursor to Northeastern University’s more current Digital Repository 

Service.  I further located and reviewed a brochure entitled “IRis: Digital 

Scholarship, Publishing, and Preservation at Northeastern University” (“IRis 

Brochure”) (enclosed as Appendix B8) describing the IRis publication 

repository as a “digital archive” for publishing the work of Northeastern 

University researchers who want to “promote and preserve their intellectual 

output.” IRis Brochure pg. 1. The IRis Brochure also indicates that it: “Allows 

others to quickly find, use, and cite your work”; that “Content is indexed by 

Google and readily accessible worldwide”; and that IRis “Showcases your 

scholarship to other researchers, funding sources, potential collaborators, and 

others.”  Id. The IRis Brochure indicates that in February of 2010, the IRis 

database was accessed from a number of different countries noting that “64% of 

IRis visits came via Google.”  Id., pg. 3. Importantly, the IRis Brochure states 

the following about the university’s open-access journal available at the time on 

IRis: “NU’s flagship open-access journal has been operating in IRis since 

8 Also available at https://repository.library.neu.edu/downloads/neu:377050 
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2006!” Id., pg. 2, (emphasis added).  This date (2006) precedes the publication 

date of ISDU (2007). This excerpt from the IRis Brochure also confirms that 

ISDU was published in open access format -- that is, publicly available. 

[97]. An additional reference, “IRis at Northeastern University: Why, 

What, How” (IRis Introduction) is dated on November 18, 2005. 9  This 

publication explains that IRis will be used for, among other things, “papers, 

honors projects, theses, and dissertations” which would include the ISDU senior 

project. 

[98]. Given all of the above, it is my opinion that ISDU was a printed 

publication or was otherwise available to the public before the Effective Filing 

Date of April 25, 2014 and is thus prior art to the Challenged Patents.   

[99]. ISDU discloses, among other things, that “smoke detection devices 

be integrated into range ovens and microwaves... when smoke is detected 

during microwave operation, the device will temporarily disable microwave 

operation and let the user know that the food has begun to smoke or even burn.” 

Ex 1012 at Page 1.  Figure 4 from ISDU, showing its “interior microwave 

9 This document is available at repository.library.northeastern.edu/files/neu:377039, and 
Attached here as Appendix D 
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compartment” (i.e., the cooking chamber), smoke detector, vent fan, and control 

circuit, is reproduced below (annotated to clarify hard-to-read notations in 

original): 

  

Id.at Fig. 4 (annotated). 

[100]. ISDU discloses the following: “Once smoke is detected, we will 

send a signal that lets a circuit interrupt the power to the microwave through the 

use of a ‘soft’ power-off function already in use by the microwave logic. This 

will stop the microwave while simultaneously sounding an alarm. After the 

alert, the user will be able to reset the microwave, change its sensitivity, or stop 

microwaving.” Id. at Page 6.  “Acknowledgement of the alarm state will 
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reinstate all normal microwave functions and reset the smoke detector circuit 

for further use.” Id. at 9.   

2. UEDA 

[101]. U.S. Patent No. 4,587,393 (“Ueda”) (Ex. 1013) is entitled “Heating 

apparatus having a sensor for terminating operation”. Ueda issued on May 6, 

1986. Based on its date of publication, Ueda is prior art to the Challenged 

Patents.  

[102]. As shown in Fig. 1, reproduced below, Ueda discloses a microwave 

oven having a duct 22 for exhausting air from within the cooking chamber 15 

through perforation 24 and overlapping slats 25.   “The size of perforations 24 

and the slits is such that microwave energy does not leak out . . . while 

permitting a sufficient amount of smoke to escape through them.” Id. at 2:14-

20.  A sensor 30 is mounted within an enclosure 31 and “detects the diffusing 

substance to de-energize the heater when the sensor develops a voltage 

indicating a predetermined condition of the heated material.” Id. at 1:38-43. 
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                  Id. at Fig. 1 (annotated). 

[103]. Ueda discloses a logic flow that provides for re-initializing the 

microwave control sequence following the automatic shutdown of the 

microwave magnetron:  

“Control then returns to block 61 to successively increment the count T until 

it reaches Tc in block 67, whereupon block 69 follows to shut down 

magnetron 13 and alert the user by operating buzzer 57. Timer count T is 

reset to zero in block 70 and control returns to initialization block 60.” (Id. 

at  3:63-68, (emphasis added)).    

These operations are also disclosed in Ueda Fig. 5 where the shutdown (red) and 
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reset (green) steps are shown: 

 

Id. at Fig. 5 (annotated). 

3. SMITH 

U.S. Patent No. 4,496,817 (“Smith”) (Ex. 1014) is entitled “Automatic Fire 

Detection for Microwave Oven” and issued on January 29, 1985. Based on its 

date of publication, Smith is prior art to the Challenged Patents.  
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[104]. Smith discloses “a method and apparatus for anticipating the 

occurrence of a fire in the cooking cavity of a microwave oven.” Id. at 1:55-57. 

Smith discloses that “before actually reaching the ignition point, the food begins 

to char, smoke or smolder” resulting in a period of “rapidly increasing gas 

concentration in the circulating air . . . .” Id. at 3:51-56.  Accordingly, in Smith, 

the oven [10] is provided with a blower for continuously circulating air and a 

sensor [52] “responsive to the concentration of gases in the circulating air”. Id. 

at 1:60-61. Smith further discloses that, “Upon detection of the characteristic 

rate of change” indicative of the load being heated and closely approaching its 

combustion point, power to the oven is turned off and indication is provided to 

the user that a combustion condition in the oven cavity is imminent.” (See, e.g., 

Id. at 1:57- 2:4). An overview of the microwave configuration in Smith is 

shown in Fig. 2, reproduced below. 
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Id. at Fig. 2 (annotated). 

  

4. BUTT 

[105]. U.S. Patent No. 8,446,048 (“Butt”) (Ex. 1015) is entitled “Controller 

for a safety shut-off system” and issued on May 21, 2013, based on Application 

No. 12/733,212 filed on 04/29/2010 which was a national stage entry of 

PCT/CA2008/001462 filed on August 18, 2008.  Based on its date of 

publication, Butt is prior art to the Challenged Patents.  

[106]. Butt discloses “a controller for interrupting a supply of electricity to 

an appliance upon detection of a trigger, such as smoke.” Id. at 1:16-18. 

Specifically, “The trigger signal may be, for example, a signal from a hazard 
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detector such as a smoke detector.” Id. at 2:33-34. “The trigger signal may be 

transmitted… either wirelessly or using a wired connection.” Id. at 2:50-52. 

[107]. As shown in Fig. 1B below, Butt discloses a system 10 which may 

include a smoke detector 14 (blue) connected to a circuit box 26 (grey) housing 

the controller 20 shown in Fig. 2 (not shown in Fig. 1). Butt also discloses an 

appliance (white). As Butt explains, “If the [smoke] detector 14 detects the 

presence of smoke, then in the wireless embodiment illustrated in FIG. 1 an RF 

signal 15 is transmitted and is received by the controller 20. Upon receiving the 

signal, the controller interrupts the AC power supply to the appliance 18 and 

consequently shuts the appliance 18 off. With the appliance 18 shut off, the 

energy that would otherwise act as an accelerant for the fire is eliminated, and 

the progress of the fire is slowed.”  Id. at 4:53-60. 
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Id. at Fig. 1B (annotated). 

[108]. Butt discloses a reset button 12 (above, green) that re-enables the 

system for further use by first checking for a smoke-alarm system signal, then 

closing a relay to reconnect the electrical appliance to AC power (A).  See Id., 

6:53-7:20. 

5. EMMA 

[109]. U.S. Patent Publication No. 2009/01889117 (“Emma”) (Ex. 1011), 

entitled “Multiple Linked Appliances with Auxiliary Outlet”, was published on 

July 30, 2009. Based on its date of publication, Emma is prior art to the 

Challenged Patents. As discussed above, Emma is also a parent application to 

the ̓ 206 patent.  
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[110]. Emma is directed to: “A combination microwave and refrigerator 

system [that is] is constructed having a single plug input supply.” (Id. at 

Abstract).   In the combination of a microwave oven and a refrigerator 

(“microwave/refrigerator combo”, or “combo”), the refrigerator is plugged into 

an auxiliary outlet that is controlled by a control circuit adapted to open and 

close a relay which supplies or shuts off power to the refrigerator or other loads 

while the microwave is actively operating. This operation, i.e., directing all 

power to the microwave when it is cooking, is part of what is disclosed in the 

ʼ206 Patent. Its purpose is to prevent a current overload condition for the supply 

circuit.  See, e.g., Id. at [0033]. Also: “Circuit 4 controls the power to 

microwave 2 and refrigerator 3 and also low power receptacles 11 and 12 to 

avoid overload conditions.” Id. at [0037].  

[111].  As shown in Fig. 2 below, Emma discloses a microwave oven / 

refrigerator combination 1 in which the refrigerator 3 connects to refrigerator 

receptacle 15 on the back of the microwave. This outlet comprises an auxiliary 

power supply outlet on the microwave oven. Both appliances receive AC power 

via power cord 8 which is plugged into wall outlet 5 (pink), but the refrigerator 

receives its power via refrigerator receptacle 15 which can be turned on or off 

by the control circuitry inside the microwave. Ex 1011 at [0008].  
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 Id. at Fig. 2 (annotated). 

[112].  Furthermore, as disclosed in Emma, the “microwave oven includes 

a microprocessor controller adapted to monitor operation of the refrigerator 

compressor and controls the power to the microwave magnetron and other 
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components.” Id. at [0008].  

[113].  As shown in Fig. 4 below, Emma discloses a control circuit 4 

(yellow) that digitally operates three relays numbered 19 and 20 via controller 4 

(blue signal pathways). The three relays control power to the receptacles 11, 12, 

and 15 (orange). 

 
Id. at Fig. 4 (annotated). 

[114].  Emma discloses the following: “The current demands of the 

microwave 2 are generally the most significant contribution to overload, as 

shown in FIG. 8. To avoid overload conditions, power to the low power 
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receptacles 11 and 12 and refrigerator receptacle 15 is disabled during 

microwave operation.”  Id. at [0033]. This concept is illustrated in Emma Fig. 8 

is shown below: 

 

 
              Id. at Fig. 8 (annotated). 

[115].  Emma discloses several control models by which power to the 

refrigerator is disabled while the microwave is in operation. One control method 

involves disconnecting power to the refrigerator at its microwave-mounted 

refrigerator receptacle while the high-power demanding microwave is running: 

“To avoid overload conditions, power to the low power receptacles 11 and 12 
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and refrigerator receptacle 15 is disabled during microwave operation.”  Id. at 

[0033]. 

VIII. OPINIONS ON CLAIM CONSTRUCTION 

[116].  I have also been informed that the United States Patent and 

Trademark Office and the Patent Trial and Appeal Board (“PTAB”) only 

construe claims when it is necessary to resolve an underlying controversy 

between a petitioner and the patent owner.  Given the disclosure of the prior-art 

references asserted by Petitioner, it is my opinion that none of the claim terms 

in the Challenged Claims require construction to resolve the patentability 

determinations presented in the Petition.  I reserve the right to provide opinions 

regarding any terms proposed for construction by Patent Owner. 

[117].  I have, however, reviewed infringement contentions and 

correspondence provided to Petitioner from Patent Owner. (See, generally, ’206 

petition Ex. 1009 (Claim 9 Infringement Chart). These demonstrate Patent 

Owner’s interpretation of certain claim limitations, as discussed below:  

A. THE ’206 PATENT 

1. “ENABLE”  

[118].  Claim 9 recites “wherein the smoke sensor is configured to be reset 

after ending the current cooking session prior to the set end time based on 

sensing the smoke indicative of the dangerous condition, to enable the 
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microwave oven to deliver cooking power in a next subsequent cooking 

session responsive at least in part to the smoke sensor no longer sensing the 

smoke indicative of the dangerous condition.” (Emphasis added). 

[119]. Claim 11 recites “wherein the control circuit is configured to reset 

after ending the current cooking session prior to the set end time due to sensing 

the dangerous condition, to enable cooking power to again be available to the 

microwave oven in a next subsequent cooking session responsive at least in 

part to the smoke sensor no longer sensing the dangerous condition.” (Emphasis 

added). 

[120].  I have reviewed Patent Owner’s infringement contentions and 

correspondence to Petitioner demonstrating Patent Owner’s interpretation of 

this element. (See, generally, ’206 petition Ex. 1009 (Claim 9 Infringement 

Chart). 

[121].  In the claim charts and return correspondence from Patent Owner to 

Petitioner explaining its infringement allegations against Petitioner, Patent 

Owner contends that enabling the microwave (after ending the current cooking 

session prior to the set end time, based on sensing the smoke indicative of the 

dangerous condition) has no “temporal limitation.”  Ex.1010. Namely, that as 

long as the microwave oven is operating and the smoke sensor is not sensing a 
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dangerous condition, it satisfies the requirement of enabling the microwave 

oven.  Id.  My opinions in this Declaration do not conflict with this 

interpretation, and thus I have applied what I understand to be Patent Owner’s 

proposed construction of these terms in this Declaration. However, it is still my 

opinion, as explained below, that the claims are invalid whether the Board 

adopts Patent Owner’s own construction or not.  In any case, I reserve the right 

to provide opinions regarding any terms proposed by Patent Owner for 

construction. 

2. “DANGEROUS CONDITION”  

[122].  Claims 9 and 11 also recite: “responsive at least in part to the 

smoke sensor no longer sensing the dangerous condition.”  (Emphasis 

added). 

[123].  I have reviewed Patent Owner’s infringement contentions and 

correspondence to Petitioner demonstrating Patent Owner’s interpretation of 

this element. (See, generally, Ex 1009).  In the claim charts and correspondence 

from Patent Owner to Petitioner explaining its infringement allegations, Patent 

Owner interprets “dangerous condition” to mean simply “sensing some level of 

smoke”.  My opinions in this Declaration do not conflict with this 

interpretation, hence I have also applied what I understand to be Patent Owner 

proposed construal of these terms in this declaration. However, it is still my 
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opinion, as explained below, that the claims are invalid whether the Board 

adopts Patent Owner’s proposed construction or not.   Thus, I reserve the right 

to provide opinions regarding any terms proposed by Patent Owner for 

construction.  

A. THE ’374 PATENT 

[124].  The claim construction issues discussed above with respect to 

the’206 Patent above (¶¶[43-47]) are equally relevant to the 374 Patent and are 

incorporated herein by reference. 

A. THE ’876 PATENT 

[125].   Although I do not believe any claim term requires a construction to 

find the ’876 Challenged Claims invalid for the reasons provided in this 

Petition.  However, as explained below, I have applied Patent Owner’s 

interpretations of one claim term to avoid unnecessary arguments regarding 

claim construction.  The Challenged Claims are invalid even using Patent 

Owner’s constructions.   

3. “LEVEL / AMOUNT”   

[126]. As Claims 1 and [21] recite: “responsive at least in part to a level 

[an amount] of smoke sensed by the smoke sensor.”  Ex. 1001 at claims 1, 21. 

In its infringement contentions, which I have reviewed, Patent Owner interprets 

“level of smoke” as merely detecting smoke.  ’876 petition Ex. 1009 (Claim 1 

Infringement Chart) at 6.  My opinions in this Declaration do not conflict with 
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this interpretation, hence I have also applied what I understand to be Patent 

Owner proposed construal of these terms in this declaration. However, it is still 

my opinion, as explained below, that the claims are invalid whether the Board 

adopts Patent Owner’s proposed construction or not.   Thus, I reserve the right 

to provide opinions regarding any terms proposed by Patent Owner for 

construction.  

 

IX. OPINIONS ON VALIDITY OF THE ’206 PATENT 

[127].  In my opinion, all of the features and elements of the Challenged 

Claims were well known in the art as of the Effective Filing Date.  In 

performing my analysis, I have considered and cited only references that are 

prior art to the ’206 patent. 

A. THE PRIOR ART REFERENCES TEACH ALL OF THE 
ELEMENTS OF THE ’206 CHALLENGED CLAIMS 

1. THE ’206 INDEPENDENT CLAIMS (CLAIMS 9 AND 11) 

a. Microwave Oven  

[128]. Both Claim 9 and Claim 11 of the ’206 Patent recite “a microwave 

oven configured to be connected to a source of electrical power.”  

i. ISDU 

[129].     In its Abstract, ISDU states the following: “We suggest that 

smoke detection devices be integrated into range ovens and microwaves, the 

Petitioner Ex 1002, Page 70 of 307 



leading causes of domestic structure fires.” Ex.1012 at 1 (emphasis added).  

[130].    In addition to disclosing a microwave oven and smoke detector, 

ISDU also discloses a microwave oven connected to a source of electrical 

power. Specifically: “To do this, we plan to have the smoke detector powered 

by the integrated low-voltage power supply. Once smoke is detected, we will 

send a signal that lets a circuit interrupt the power to the microwave through 

the use of a 'soft' power-off function already in use by the microwave logic.” Id. 

at Page 6 (emphasis added). Additionally, ISDU it states, in referring to a power 

supply that enables the smoke detector: “[p]ower will be drawn from the low 

voltage power supply integrated into the microwave. Should power 

consumption exceed available power for the circuitry, an additional low voltage 

power supply will be installed and integrated into the input AC source.” Id. at 

Page 9. Further, it is inherent that a microwave be connected to a source of 

electrical power to work. 

[131]. Given the above, it is my opinion that ISDU discloses a microwave 

oven as required of the ̓ 206 patent claims. 

ii. Ueda 

[132]. Ueda discloses a microwave oven: “Referring now to FIG. 1, there 

is shown a microwave oven 10 comprising a housing 11 with a hinged door 12. 

Magnetron 13 is mounted in a position adjacent an energy radiating duct 14 
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through which microwave energy is radiated into a heating chamber 15 in 

which foodstuff 16 is placed on a rotating disc 17 driven by a belt-drive 

system 18.” Ex. 1013 at 2:4-10.  Figure 1 of Ueda (reproduced below) shows “a 

microwave oven with a control unit.” Id. at 1:50-51.  

 

Id. at Fig. 1 showing microwave 10 with control unit 43  

[133]. Ueda further discloses that its microwave oven is connected to a 

source of electrical power.  As explained below, in reference to the block 

diagram of Fig. 4 reproduced below), Ueda teaches how the microwave oven 

receives power and how the power is directed internally:  

 

Petitioner Ex 1002, Page 72 of 307 



 

Driver 47 [blue] is connected to output terminals R0, R1 [circled in 

red] to amplify power turn-on control pulse from terminal R1 and 

power-level control pulses from terminal R0 and respectively, 

applies them to series connected switching elements 51 and 52 

[yellow], responsive to AC power source 53 [green]… switches 51 

and 52 are also in series with door switches 54, 55 [circled in purple]  

and a primary winding of a transformer 56 [orange]. Switching 

element [51] completes a circuit for the fan motor 19 and a circuit 

for the primary winding of the transformer 56, 40 having a secondary 

winding connected to the cathode of magnetron 13. By varying the 

duty cycle or frequency of the pulses applied to switching element 

[51], the power level of the magnetron is controlled. 

Id. at 3:31-44, annotated. Note the connection to the detector circuit (red) 

from the smoke sensor 30. 
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Id. at Fig. 4 (annotated). 

iii. Smith 

[134]. Smith discloses a microwave oven.  For example, Figures 1 and 2 

(reproduced below) show a microwave oven 10.  Ex. 1014 at 2:37-43.   The 

outer 40 cabinet comprises six cabinet walls including upper and lower walls 12 

and 14, a rear wall (not shown), two side walls 18 and 20, and a front wall 

partly formed by a hingedly supported door 22 and partly by control panel.” Id. 
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Id. at Fig. 1 (annotated). 

 
Id. at Fig. 2 (annotated). 
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[135]. Smith further discloses a microwave oven that is connected to a 

source of electrical power.  The primary source of power is 120 VAC as 

explained by Smith in the following, in reference to Fig. 4: “Power for the 

circuit of FIG. 4 is provided by a conventional DC power supply circuit 70 

which converts a standard 120 volt, 60 Hz AC signal input on lines L1 and 

N to dc output power signals of -9 volts, -9 volts and -16 volts on lines 72, 74, 

and 76, respectively…” Ex. 1014 5:15-19 (emphasis added). A POSITA would 

have understood the symbols L1 and N to be the standard electrical notations 

for the “hot” and “neutral” wires, respectively, carrying AC power and 

available at a standard wall outlet. These lines feed the DC Power Supply as 

shown in this annotated version of Smith Fig. 4.  Here red is the “hot” line (L1), 

and black is the neutral (N): 
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Id. at Fig. 4 (annotated). 

As Smith further explains, the hot and neutral (L1 and N) lines also power the 

magnetron 40 [orange] by way of TRIAC 140 and transformer 112. These 

connections, also shown above in Fig. 4, confirm that “power control relay 68 [is 

used] for controlling energization of magnetron power circuit 66 and air 

circulating blower 67. Id. at 5:9-11. 

iv. Butt 

[136].  Butt discloses a device that can be coupled to any kitchen 

appliance: “A detailed description of an exemplary embodiment of the present 
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invention is given in the following. It is to be understood, however, that the 

invention is not to be construed as limited to this embodiment. The exemplary 

embodiment set out below is directed to a safety shut-off system used in a 

kitchen, but the invention may be applied to other applications involving 

electrical appliances generally.” Id. at 3:61-67 (emphasis added).  A POSITA 

would understand that Butt discloses electrical cooking appliances that can 

create smoke would include ovens, such as microwave ovens. 

[137].  Butt further discloses an electrical appliance connected to a source 

of electrical power. As explained below, in reference to Figure 1A, Butt teaches 

a device that can be coupled to an AC power source and an electrical appliance 

and can communicate wirelessly when the device detects smoke: “In the 

embodiment of FIG. 1A, the system 10 comprises a smoke detector 14 and a 

wireless transmitter housed therein (not shown), a panic/reset button 12 and a 

wireless transmitter housed therein (not shown), a standard circuit box 26 and a 

controller 20 housed therein, an AC power source A, and an electric appliance 

18.” Ex. 1015 at 4:29-34. Additionally, Butt also states: “During normal 

operation, the appliance 18 is plugged into the circuit box 26 and the controller 

20 allows electricity to be conducted from AC power supply A to the appliance 

18.” Id. at 2:37-40. 
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Id. at Fig. 1A (annotated). 

v. Emma 

[138].  Emma discloses a microwave oven connected to a source of 

electrical power: “A system of linked appliances comprising: a microwave 

oven connected to a source of power.” See, e.g., Ex. 1011 at Claim 1. Emma 

also states in its specification: “This embodiment consists of two stand-alone 

appliances, a refrigerator 3 and a microwave oven 2.”  Id. at [0026].  As shown 

in Figure 2 (reproduced below), “[r]efrigerator 3 is connected to microwave 

oven 2 by power cord 7 to refrigerator receptacle 15, shown at the rear of the 

microwave 2 in FIG. 2.” Id. at [0026]. 
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Id. at Fig. 2 (annotated). 

[139].  As shown in the block diagram of Figure 4 (reproduced below), 

refrigerator receptable 15 [pink] is connected through relay 20 (orange) to 

power receptacle 5 (pink). Id. at Fig. 4. 
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Id. at Fig. 4 (annotated). 

 
b. Control Circuit 

[140].  Claim 9 recites “having a control circuit, wherein the control circuit 
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is configured to control operation of the microwave oven.” Claim 11 recites 

“having a control circuit configured to control operation of the microwave 

oven.” 

i. ISDU 

[141].  ISDU discloses a control circuit configured to control the operation 

of a microwave oven: “[w]hen smoke is detected during microwave operation, 

the device will tu rn off the microwave and let the user know that the food has 

begun to smoke or even burn. To do this, we plan to have the smoke detector 

powered by the integrated low-voltage power supply. Once smoke is detected, 

we will send a signal that lets a circuit interrupt the power to the microwave 

through the use of a 'soft' power-off function already in use by the microwave 

logic. This will stop the microwave while simultaneously sounding an alarm.” 

Ex. 1012 at 6. (emphasis added). 

[142].  Additionally, the circuit portion of ISDU in Fig. 4, shown below, 

consisting of a Core Logic Element (1), Relay Control and Output Logic (2), 

Alarm (3), and Translation Circuit, comprises the control circuit of the ISDU 

system. Thus, ISDU teaches the use of a control circuit configured to control 

the microwave by shutting down the microwave upon detecting smoke. (See, 

e.g., Id. at 7-8).
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Id. at Fig. 4 (annotated). 

ii. Ueda 

[143]. Ueda discloses a microwave oven having a control unit (i.e., 

“control circuit”) configured to control the operation of the oven. As explained 

below, the control unit receives input from the data-entry/display panel and 

sensor 30 and directs the microwave oven based on the data received.  

[144]. Specifically, Ueda states: “Returning to FIG. 1 [reproduced below], 

the apparatus further includes a control unit 43 [pink] and a data-entry/display 

panel 44 having a plurality of keys 45 and a liquid-crystal display 46. Control 

unit receives data from the data-entry/display panel 44 to initiate a cooking 
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operation according to the contents of input data by energizing magnetron 13 

[red] via a driver 47 and further receives an output signal from detector circuit 

41 [purple; connected to sensor 30 to terminate the cooking operation. 

 

 Id. at Fig. 1 (annotated). 

[145].  FIG. 4 shown below [See also discussion above at ¶[143] is a 

detailed circuit diagram of the structure of the control unit 43 inside Ueda. 

“Input data entered by select keys 45 are applied to terminals I0-I3 of a 

microcomputer 50 [yellow] which decodes the input data into a series of eight-

segment codes which are applied through terminals D0-D7 to display 46 [green)] 

and a series of digit codes applied thereto through terminals S0-S4.” Ex. 1013 at 
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3:9-23. 

 

 Id. at Fig. 4 (annotated). 

iii. Smith 

[146]. Smith discloses an embodiment of microprocessor 64 in Fig. 4 as 

the Texas Instruments TMS2670 Series 4K (Ex. 1014 at 6:34-37).  A POSITA 

would have recognized this microprocessor as an exemplary form of “control 

circuit” – in this case configured to control the operation of the microwave 

oven.  As explained below, Smith teaches that this device can cut power to the 

appliance coupled to the controller, based on the smoke detector detecting 

smoke or the user’s input (i.e., pressing the panic/reset button). For example: 
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“Upon detection of a rate of change greater than reference ∆L, (Yes to Inquiry 

180) a signal is provided at output port R12 causing power control relay 68 to 

open, thereby de-energizing magnetron 40 and the blower motor 67 (Block 

182).” Id. at 9:17-21 (emphasis added). 

[147].  As I have previously explained, Smith also discloses a control 

circuit in FIG. 4 (shown above) in the form of the Texas Instruments TMS2670 

Series 4K microprocessor (Id. at 6:34-37). In the flow diagram of FIG. 5 

(shown below), Smith describes the algorithm used by the microprocessor to 

control the microwave oven: “Operation of the circuit of FIG. 4 will now be 

described with reference to the flow diagram of FIG. 5. This flow diagram 

illustrates an algorithm which is implemented in the ROM of microprocessor 

64. From this diagram, one of ordinary skill in the programming art can readily 

prepare a set of instructions for permanent storage in the ROM of 

microprocessor 64. It is of course to be understood that other portions of the 

microprocessor ROM may be utilized to implement additional oven control 

algorithms.” Id. at 7:16-25. 
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Id. at Fig. 5 (annotated). 

iv. Butt 

[148].  Butt discloses a microcontroller (i.e., an exemplary form of “control 

circuit”) configured to control the operation of the microwave oven.  As 

explained below, the device taught in Butt may cut power to the appliance that 

is coupled to the controller, based on the smoke detector detecting smoke or the 

user’s input (i.e., pressing the panic/reset button): “[t]he microcontroller 36 is 
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programmed with firmware that operates according to the flowchart of FIG. 7. 

If, pursuant to the algorithm implemented in the firmware, power to the 

appliance 18 needs to be interrupted, or if the panic/reset button 12 is pressed 

indicating an emergency notwithstanding smoke not having been detected by 

the detector 14, the microcontroller 36 sends a signal to the relay driver 42. The 

relay driver 42 consequently opens a relay 44 and interrupts the AC power 

Supply to the appliance 18.” Ex. 1015 at 5:44-51. This logical flow is 

summarized in Butt Fig. 7, shown below. The instances at which the 

microcontroller polls the panic/reset button are highlighted in red; the instances 

where the microcontroller polls the smoke-triggered alarm are highlighted in 

blue: 
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 Id. at Fig. 7 (annotated). 

v. Emma 

[149]. Emma discloses a microprocessor controller (i.e., an exemplary 

form of “control circuit”) that is in operative connection with the refrigerator 

receptable or first power supply outlet (i.e., “power supply outlet”). 

Specifically, Emma states in claim 1: “wherein the control processor is 

configured to enable or disable power to the microwave oven, the first power 

supply outlet and the second power supply outlet, according to an algorithm in 
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the control processor….” Ex. 1011 at claim 1. Additionally, Emma also teaches 

the following: “[c]ontroller 4 may be programmed to manage the power to the 

components of the system to avoid overload conditions, while minimizing 

disruptions in the use of an individual appliance.” Id. at [0030]. Lastly, FIG 3 in 

Emma, reproduced below, contains a hierarchical block diagram of the system -

- specifically the microprocessor and its distribution of power to the respective 

components of the device. 

 

 
c. Smoke Sensor 

i. ISDU 

[150].  ISDU discloses a smoke sensor positioned in the microwave oven. 

Specifically, ISDU states that the portion of the design in which “…smoke 
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detection devices be integrated into range ovens and microwaves, the leading 

causes of domestic structure fires.” Ex. 1012 at 1.  Additionally: “We have 

decided to invest our time and effort towards integrating a smoke detection 

device into a microwave.”  Id. at 3. ISDU further states, when referring to 

Figure 4, that “the smoke detection device that will receive a steady influx of air 

from the cooking cavity.” Id. at 20. The upper-left-hand corner of ISDU Fig. 4 

shows the smoke detector: 

 

Id. at Fig. 4 (upper left-hand corner, annotated). 

[151].  ISDU discloses a microwave oven that has interior microwave 

compartment as the cooking cavity and an interior area adjacent the cooking 

cavity within the microwave: “First and foremost will be the smoke detection 

device that will receive a steady influx of air from the cooking cavity.” Ex. 

1012 at 20. 

[152].  The cooking cavity is the region that receives the microwaves from 

the magnetron and, as a POSITA would have known, the microwaves form 
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three-dimensional standing waves of reflection to interact with the food. As 

shown in Fig. 4below, the smoke detector resides in an area interior to the 

microwave appliance:     

 
      Id. at Fig. 4 (annotated). 

[153].  Lastly, ISDU discloses a smoke detection unit in operative 

connection with a circuit (i.e., “control circuit”). As explained in ISDU, the 

smoke-detection unit interfaces with the microwave logic to control shutting 

down the microwave when smoke is detected:  

“When smoke is detected during microwave operation, the device will 

tum off the microwave and let the user know that the food has begun 

to smoke or even burn. To do this, we plan to have the smoke detector 

powered by the integrated low-voltage power supply. Once smoke is 

detected, we will send a signal that lets a circuit interrupt the power to 
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the microwave through the use of a 'soft' power-off function already in 

use by the microwave logic. This will stop the microwave while 

simultaneously sounding an alarm.” Id. at pg. 5.   

 

ii. Ueda 

[154].  Ueda discloses a microwave oven with an interior area (“cooking 

cavity”). “Referring now to FIG. 1 [see above], there is shown a microwave 

oven 10 comprising a housing 11 with a hinged door 12. Magnetron 13 [red] is 

mounted in a position adjacent an energy radiating duct 14 through which 

microwave energy is radiated into a heating chamber 15 [yellow] in which 

foodstuff 16 is placed on a rotating disc 17 driven by a belt-drive system 18. 

Outside air is drawn by a fan 19 [green] through a filter 20 into the housing 10 

to cool the magnetron 13, thence into the cooking chamber 15 through inlet 

openings 21 provided on a side wall of the chamber. The air inside the chamber 

15 is exhausted through a duct 22 defined by side walls 23, a bottom wall 

having perforations 24 and a top wall having slits with a series of overlapping 

slats 25.” Ex. 1013, 2:4- 17. 

[155]. Ueda further discloses a gas/humidity sensor (i.e., “smoke sensor”, 

as further discussed below) wherein the smoke sensor is positioned in the 

microwave oven: “…the heating apparatus comprises a chamber in which a 

material to be heated is placed and a heater for heating the material to cause it to 
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emit a substance in a gaseous state.” Id. at 1:26-30.  Ueda also states that, “The 

size of perforations 24 and the slits is such that microwave energy does not leak 

out of duct 22 while permitting a sufficient amount of smoke to escape through 

them.” Id. at 2:17-20.  

[156].  Ueda discloses the smoke sensor is in an interior area (i.e., inside 

of) the microwave. As Ueda states, “An enclosure outside of the opening 

collects gas diffusing from the duct through the opening. A sensor located in the 

enclosure detects the diffusing substance to de-energize the heater when the 

sensor develops a voltage indicating a predetermined condition of the heated 

material.” Id. at 1:38-44.  

[157].  Additionally, as explained below and as shown in Ueda Figure 1 

(see below), Ueda discloses sensor 30 that is located within the housing 10 

adjacent a duct for receiving gas/smoke:   

“A side wall 23 of the duct 22 [blue] is formed with an opening 23a 

which is closed by an enclosure 31 on the outside duct 22. A 

humidity/gas sensor 30 is mounted on a vertical wall 31a of 

enclosure 31 opposite from opening 23a. Because humidity/gas 

sensor 30 is located away from the path of the bulk of exhausted 

moisture-laden laminar airflow, the sensor responds only to the 

diffusing water vapor or gas; the vapor or gas diffuses at a speed 
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proportional to the gradient of vapor/gas concentration between 

duct 22 and enclosure 31. Id. at 2:24-34.   

 

 Id. at Fig. 1 (annotated). 

[158].  Lastly, Ueda discloses a sensor being in operative connection with 

the control unit (i.e., “control circuit”).  As explained below, the sensor may 

terminate the cooking operation by sending a signal to the control unit: 

“Returning to FIG. 1, the apparatus further includes a control unit 43 and a data-

entry/display panel 44 having a plurality of keys 45 and a liquid-crystal display 

46. Control unit receives data from the data-entry/display panel 44 to initiate a 

cooking operation according to the contents of input data by energizing 
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magnetron 13 via a driver 47 and further receives an output signal from detector 

circuit 41 to terminate the cooking operation.” Id. at 3:9-17. 

[159].  To the extent the Board may conclude that Ueda does not expressly 

show each and every element including, for example, expressly disclosing the 

claimed smoke sensor, then in my opinion, Ueda inherently teaches this 

limitation. Ueda discloses that the gas sensor may be an SnO2 sensor: “[a] 

further suitable sensor is of a gas sensor composed of SnO2 which is available 

from Figaro Engineering Inc. (Japan).” Id. at 2:54-56.  A POSITA (or any 

person skilled in engineering or science, as the concept is a basic one) would 

have known, smoke is a collection of small solid particles plus water vapor and 

gases such as carbon dioxide, carbon monoxide, or other volatile and involatile 

gases.  Both CO2 and CO are byproducts of the combustion of organic 

substances (e.g., food) that produces smoke. Ueda discloses the use of an SnO2 

sensor from Figaro Engineering Inc. This device is also disclosed in Smith 

which explicitly references the Figaro Engineering Model TGS No. 816 sensor. 

(Ex. 1014 at 3:13-18). 10  The datasheet for the TGS 816 (Appendix C), 

published in September 1999, describes this sensor as being “for the detection 

of Combustible Gases”. (TGS-816 Datasheet, title).  As shown in the 

10 Smith lists the Figaro sensor as TGS-186, but no such sensor exists. I believe this 
to be a typographical error in Smith; “186” should be “816”.  
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“Sensitivity Characteristics” plot below taken from the datasheet, the TGS- 816 

is capable of measuring carbon monoxide which is a known component of 

smoke. Thus, the SnO2 sensor disclosed in Ueda (and in Smith) could detect at 

least one, if not several, byproducts of smoke-producing combustion:   

 

 TGS-816 datasheet (Sep. 1999) at (unnumbered) pg. 1. 

[160].  As also shown in the above “Sensitivity Characteristics” plot, the 

TGS- 816 is also capable of measuring methanol, ethanol, propane, and 

isobutane, which a POSITA would have recognized as volatile organic 
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compounds.  Thus, the SnO2 sensor disclosed in Ueda (and in Smith) is a 

volatile organic compound sensor. 

[161].  The datasheet for the TGS-816 also provides a 

“Temperature/Humidity Dependency” plot (see below) showing how the sensor 

responds to different levels of humidity. This plot confirms that the TGS-816 is 

capable of measuring humidity as well, another known component of smoke: 

 Id. 

[162].  Ueda further discloses the perforations 24 and overlapping slats 25 
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shown in Fig. 1 (provided again below for convenience). These openings in the 

microwave permit smoke to interact with sensor 30: 

“The air inside the chamber 15 is exhausted through 15 a duct 22 

defined by side walls 23, a bottom wall having perforations 24 and 

a top wall having slits with a series of overlapping slats 25. The 

size of perforations 24 and the slits is such that microwave energy 

does not leak out of duct 22 while permitting a sufficient amount 

of smoke to escape through them [perforations and slits]. The side 

walls 23 have a sufficient vertical length to produce an upward 

draft of laminar airflow. The heated foodstuff produces water vapor 

and gas, which are exhausted through duct 22. A side wall 23' of 

the duct 22 is formed with an opening 23a.” 

Ex. 1013 at 2:14-26. (Emphasis added). 
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 Id. at Fig. 1 (annotated). 

[163].  Given that Ueda discloses the escape of smoke from the chamber 

15 into duct 22, where the smoke then interacts with sensor 30, it is my opinion 

that sensor 30 in Ueda is a smoke sensor. 

[164].  Additionally, because the gases that can be detected by sensor 30 

are products of combustion, it is my further opinion that, irrespective of the 

above, Ueda’s gas sensor 30 gas sensor 30 is inherently a smoke sensor. 

 
iii. Smith 

[165]. Smith discloses a microwave oven with an interior area, in this case 

termed the “cooking cavity”: “[t]he space inside the outer cabinet is divided 

generally into a cooking cavity 24 and a controls compartment 26. Cooking 

cavity 24 is formed by a top wall 28, a bottom wall 30, side walls 32 and 34, the 

rear cavity wall being a cabinet wall and the front cavity wall being defined by 

the inner face 36 of door 22. A shelf 38 of pyroceramic material or other 

suitable material pervious to microwave energy is provided in the lower region 

of cavity 24 to support food loads to be heated in cavity 24.” Ex. 1014, at 2:44-

54 (emphasis added). These features of the microwave are illustrated in Figs. 1 

and 2, shown again below:  
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Id. at Fig. 1 (annotated). 
 

 
Id. at Fig. 2 (annotated). 
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[166].  Smith also discloses gas sensor 52 positioned in the microwave 

oven. Smith additionally confirms that sensor 52 is used to detect smoke so that 

the microwave can be shut down in the event of a fire.  Firstly, Smith describes 

the need to detect smoke and explains that smoke will be accompanied by an 

increase in gas concentration prior to combustion leading to a fire: “However, 

before actually reaching the ignition point, the food begins to char, smoke or 

smolder, resulting in a second period of relatively rapidly increasing gas 

concentration in the circulating air, comparable to that rate of increase which 

characterizes the normal cooking period.” Id. at 3:51-54 (emphasis added).  A 

POSITA would have known, of course, that the “ignition point” described by 

Smith is the temperature at which combustion is initiated. 

[167].  Smith also specifies an exemplary gas sensor in the form of the 

Figaro Engineering Model TGS No. [186] that is positioned in the microwave 

oven: “Means for sensing the concentration level of such gases in the air 

leaving the cavity is provided in the form of a gas sensor 52 disposed in the air 

flow path between perforations 48 in cavity wall 28 and vent openings 50 in 

cabinet wall 20. Sensor 52 is supported proximate perforations 48 by mounting 

bracket 54 which is suitably secured to cavity wall 28. Sensor 52 in the 

illustrative embodiment of FIG. 2 is a gas sensor readily commercially available 

from Figaro Engineering, Inc., identifiable as Model TGS No. 186. This sensor 
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is responsive to the cumulative concentration of water vapor and various 

organic gases.” Id. at 3:6-18 (emphasis added). 

[168].  After reviewing Figaro Engineering’s product data sheet for the 

TGS-861 and Smith’s description of sensor 52, I have concluded the Model 

TGS No. “186” disclosed by Smith was a typographical error that is referring to 

the Model TGS No. 816 sensor from Figaro Engineering Inc.  A data sheet for 

Model TGS No. 816 is enclosed as Appendix C.11   

[169].  As discussed above at ¶¶[159-64] in the context of Ueda, the Model 

TGS No. 816 sensor detects a variety of gases found in smoke; it can also detect 

changes in humidity. (See “Sensitivity Characteristics” and 

“Temperature/Humidity Dependency” plots presented in the section on Ueda 

supra.  These characteristics of the TGS No. 816 confirm that it functions as a 

smoke sensor.  

[170]. Smith further discloses the gas sensor used for sensing gas 

concentration inside the microwave oven in operative connection with the 

microprocessor (i.e., “control circuit”): “Referring now to the simplified 

11 See, for example:  www.environmental-expert.com/products/figaro-model-
tgs816-combustible-gas-sensor-725535,  and 
www.figaro.co.jp/en/product/docs/tgs816_product_infomation_rev01.pdf) 
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schematic circuit diagram of FIG. 4 [shown below], gas sensor 52 is 

incorporated in a microprocessor-based control arrangement which illustratively 

embodies the apparatus and performs the method of the present invention. The 

circuit of FIG. 4 includes a gas sensing circuit 60 for sensing the concentration 

level of gases in the circulating air as it exits cooking cavity 24 and generating a 

voltage signal having a magnitude representative of the sensed gas 

concentration level…” Ex. 1014 at 4:61- 5:3. A POSITA would have 

recognized that “gas sensing circuit 60” is based on the canonical “difference 

amplifier” that was well known long before the time frame of Smith. This 

circuit compares the gas-sensor signal generated in conjunction with “gas 

sensing element 80” (a gas-sensitive resistor) to a reference voltage VREF 

produced by the microprocessor: 
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 Id. at Fig. 4 (annotated). 

 
iv. Butt 

[171]. Butt addresses the problem of fires due to kitchen appliances, which 

would include microwave ovens: “The National Fire Protection Association 

reports that between the years 1999-2002, for example, there were 114,000 

reported home fires associated with cooking alone.” Ex. 1015 at 1:22-25. Butt 

controls power to an electrical kitchen appliance coupled to a controller, where 

the Butt system includes a smoke detector, a panic/reset button, and a wireless 

transmitter. “In the embodiment of FIG. 1A, the system 10 comprises a smoke 
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detector 14 and a wireless transmitter housed therein (not shown), a panic/ reset 

button 12 and a wireless transmitter housed therein (not shown), a standard 

circuit box 26 and a controller 20 housed therein, an AC power source A, and 

an electric appliance 18.” Id. at 4:29-34. Each of these elements is shown above 

in Fig. 1A. The controller 20, to be discussed in more detail below, is shown in 

Butt Figs. 2 and 6. 

[172]. Finally, Butt teaches that its smoke detector is in operative 

connection to the controller (i.e., “control circuit”). As explained below, if the 

detector detects smoke, then a signal is sent to the controller to interrupt power 

to the kitchen appliance: “Upon receiving the signal, the controller interrupts 

the AC power Supply to the appliance 18 and consequently shuts the appliance 

18 off. With the appliance 18 shut off, the energy that would otherwise act as an 

accelerant for the fire is eliminated, and the progress of the fire is slowed. While 

the fire is not actively extinguished by the safety shut-off system, by slowing 

the progress of the fire the system helps to minimize fire damage.” Id. at 4:53-

63.  

[173]. Butt provides additional information about the interconnection of its 

various elements: “Alternatively, in the embodiment shown in FIG. 1B, the 

controller 20, detector 14, and panic/reset button 12 are all wired together.” Id. 
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at 5:3-4.  The wiring takes the place of the RF signals 13, 15 illustrated in FIG. 

1A. The wiring can be performed by the user alone, by a professional in a 

completed home, or by a professional during the construction of the home.” Id., 

5:1-6. 

 

 

 Id. at Fig. 1B (annotated). 

d. Shut Down Function 

i. ISDU 

[174]. ISDU discloses the claimed [Shut Down Function]:  

            
Our design will work on the principles (sic) that when smoke is  

detected during microwave operation, the device will temporarily 

disable microwave operation and let the user know that the food has 

begun to smoke or even burn. The product, Integrated Smoke Detection 
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Unit (ISDU) for commercial microwave ovens, will work in the 

following way. The presence of particulate during cooking will trigger 

our device thus sounding an alarm and halting microwave operations. 

Ex. 1012 at1.  

[175]. Additionally, ISDU describes the benefits of an automatic shutdown 

function include reusing the microwave: “With the introduction of a smoke 

detection circuit inside the microwave the consumer will be alerted, by a louder 

more intense alarm, that they have overcooked their food or that there is another 

cause of smoke inside the microwave. This alarm will not only save the 

consumer from having to purchase a new microwave but could save their home 

and their life.” Id. at Introduction at 3. 

ii. Ueda 

[176]. Ueda discloses that its gas sensor is configured to cause cooking 

power to be withdrawn from the microwave oven based on the output of the gas 

sensor. Specifically, Ueda states: “A sensor located in the enclosure detects the 

diffusing substance to deenergize the heater when the sensor develops a 

voltage indicating a predetermined condition of the heated material.” Ex. 1013 

at 1:40-44 (emphasis added). 

[177].  Further, Ueda discloses that its control unit will stop the cooking 

operation upon receiving a signal from the detector circuit: “Returning to FIG. 

1, the apparatus further includes a control unit 43 and a data-entry/display panel 
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44 having a plurality of keys 45 and a liquid-crystal display 46.  Control unit 

receives data from the data-entry/display panel 44 to initiate a cooking 

operation according to the contents of input data by energizing magnetron 13 

via a driver 47 and further receives an output signal from detector circuit 41 

to terminate the cooking operation.” Id. at 3:9-17 (emphasis added).  

[178].  Finally, Ueda discloses that when a certain sensor threshold has 

been reached, the circuit will withdraw power from the magnetron to shut down 

the microwave cooking operation: “If the operation is in automatic mode, block 

65 is executed by comparing the digitized value of absolute humidity with a 

predetermined value P. If the latter has not been reached, block 71 is repeatedly 

executed by incrementing the timer count T by one until the humidity value P is 

reached in block 65, whereupon control advances to block 66 to multiply the 

timer count value T by a constant K (which ranges from zero to 3 depending on 

the material of the foodstuff being cooked). Timer count value T which is 

obtained by block 71 is compared with a set value Tc which, in the automatic 

mode, is determined by the material of the foodstuff dictated by the input data. 

Blocks 67 and 68 are executed repeatedly until K × T becomes equal to Tc. 

Blocks 69 and 70 follow to shut down magnetron 13, operate buzzer 57 and 

reset timer count T to zero and allow control to return to block 60.” Id. at 4:1-

17. 
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[179]. This shutdown feature is further disclosed in Fig. 5, reproduced 

below. Here the shutdown feature (block 69) is highlighted in red: 

 

Id. at Fig. 5 (annotated). 

 
iii. Smith 

[180]. Smith discloses a gas sensor (i.e., “smoke sensor”) in operative 

connection with a microprocessor (i.e., “control circuit”) that can cause power 
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to be withdrawn prior to the gas sensor sensing at least one change in an amount 

of smoke sensed by the smoke sensor: “Upon detection of a rate of change 

greater than reference ∆L, (Yes to Inquiry 180) a signal is provided at 

[microprocessor] output port R12 causing power control relay 68 to open, 

thereby deenergizing magnetron 40 and the blower motor 67 (Block 182). It 

will be appreciated that fan motor 67 and magnetron 40 could alternatively be 

deenergized by inhibiting trigger signals to trigger terminals 146 and 142, 

respectively, rather than by opening relay 68. The deenergizing of both the 

magnetron and the blower motor using either technique in effect turns off power 

to the oven. Also following a Yes to Inquiry 180, a signal is provided at 

[microprocessor pin] R11 triggering the alarm oscillator circuit 69 into 

oscillation to provide an audible signal to the user that a fire condition in the 

cavity is imminent (Block 184). By detecting the occurrence of a rapid increase 

in the rate of change of concentration level by the hereinbefore described 

method, magnetron 40 is deenergized prior to the load being heated in the oven 

reaching its actual combustion temperature, thereby anticipating a potential fire 

condition and preventing the load from reaching its combustion point.” Ex. 

1014 at 9:17-39, annotated. 

[181]. As explained above, Smith Fig. 5 details the control algorithm 

implemented by the microprocessor following the detection of a fire in the 
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microwave oven.  

iv. Butt 

[182]. Butt teaches a detector (i.e., a “smoke sensor”) that, upon sensing 

smoke,  interrupts power to the appliance prior to the full duration of the 

cooking session as set by the user: “If the detector 14 detects the presence of 

smoke, then in the wireless embodiment illustrated in FIG. 1 an RF signal 15 is 

transmitted and is received by the controller 20. Upon receiving the signal, the 

controller interrupts the AC power supply to the appliance 18 and consequently 

shuts the appliance 18 off. With the appliance 18 shut off, the energy that would 

otherwise act as an accelerant for the fire is eliminated, and the progress of the 

fire is slowed. While the fire is not actively extinguished by the safety shut-off 

system, by slowing the progress of the fire the system helps to minimize fire 

damage. In the case of a false alarm, or when the danger posed by the fire has 

passed, a user can press the panic/reset button 12, which will transmit an RF 

signal 13 to the controller 20, and the controller 20 will restore the AC power 

supply to the appliance 18.” Ex. 1015 at 4:53-67; 1:34-35  

[183]. Butt also makes mention of prior art that “… generally describe 

systems having a detector for detecting a signal indicative of fire, such as 

smoke”. Id. at 1:33-35 
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[184]. Butt further teaches that after smoke has been detected and an alarm 

was activated or the panic/reset button was pressed or a low-battery signal was 

sent to the microcontroller, power to the kitchen appliance is interrupted by way 

of relay signals: “If the alarm 14 is active, the panic/reset button 12 is pressed, 

the microcontroller 36 has received the low-battery signal, or if signals 13, 15 

are detected immediately following initialization, then a signal is sent to open 

the relay 44 (block 70) to interrupt the AC power supply to the appliance 18. If 

the relay 44 is open for a reason other than having received the low-battery 

signal (determined at block 71), then the micro controller 36 sounds a “hazard 

alarm’ that indicates to the user that power has been interrupted because of a 

potentially dangerous condition (e.g.: the presence of smoke or because 

someone has pressed the panic/reset button 12) (block 72). The relay 44 

remains open until the panic/reset button 12 is pressed (block 74), following 

which the microcontroller 36 closes the relay 44 and again enters the loop 

during which it waits for the smoke detector 14 to detect smoke, for the 

panic/reset button 12 to be pressed, for the low-battery signal, or for the system 

to enter a lockout state, as described below (blocks 66, 68, 69 and 80).” Id. at 

7:4-21.  
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[185]. Butt further explains that it was previously known to have a safety 

shut-off system to switch off an electrical appliance upon detecting a signal 

indicative of fire: “a detector for detecting a signal indicative of fire, such as 

smoke; a switch that connects an appliance, such as an electric range, to an AC 

power supply; and a controller that opens the switch upon receiving a signal 

from the detector.” Ex. 1015 at 1:34-37 

e. Reset Enable Function 

i. ISDU 

[186]. ISDU discloses a smoke detection device (i.e., “smoke sensor”) 

configured to reset and re-enable the microwave and smoke detection device 

after the cooking session was ended due to the [Shut Down Function].  As 

explained below, acknowledgement of the smoke alarm will reset normal 

microwave function and reset the smoke detector for further use:  

Triggering the smoke detector will output a number of alarm 

conditions to alert the user. The alarm state will consist of a 

suspension of normal microwave functions including the cessation 

of magnetron operation, a visual alert to be displayed on the 

integrated microwave LCD, and an audible alert. The latter two 

prompts will repeat at specified intervals to continuously alert the 

user to the alarm state and do so until such a time as steps are taken 

to acknowledge the situation. Acknowledgement of the alarm state 

will reinstate all normal microwave functions and reset the 
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smoke detector circuit for further use.  

Ex. 1012 at 8 (emphasis added). 

[187]. ISDU discloses a microwave oven resetting at least in part to the 

condition where the smoke sensor is no longer sensing smoke: 

“Acknowledgement of the alarm state will reinstate all normal microwave 

functions and reset the smoke detector circuit for further use.” Id. at 8. 

[188]. Given all of the above, it is my opinion that ISDU discloses the 

features of microwave oven, control circuit, power-supply outlet, smoke sensor, 

shutdown function, and reset enable function, and thus anticipates claim 1 of the 

ʼ206 patent.  

ii. Ueda 

[189]. Ueda recites the gas/humidity sensor (i.e., “smoke sensor”) 

configured to be reset after the current cooking session to deliver cooking 

power in the next subsequent cooking session: “Blocks 67 and 68 are executed 

repeatedly until K × T becomes equal to Tc. Blocks 69 and 70 follow to shut 

down magnetron 13, operate buzzer 57 and reset timer count T to zero and 

allow control to return to block 60.” Ex. 1013 at 4:13-17. This reset feature is 

shown by the green block (70) and pathway in Fig. 5 above. 

 

Petitioner Ex 1002, Page 115 of 307 



[190]. Additionally, Ueda discloses the microwave being reset at least in 

part due to the sensor no longer sensing gas/humidity. “Blocks 67 and 68 are 

executed repeatedly until K × T becomes equal to Tc. Blocks 69 and 70 follow 

to shut down magnetron 13, operate buzzer 57 and reset timer count T to zero 

and allow control to return to block 60.” Id. at 4:13-17. 

[191]. Given all of the above, it is my opinion that Ueda discloses the 

features of microwave oven, control circuit, power-supply outlet, smoke sensor, 

shutdown function, and reset enable function, and thus anticipates claim 1 of the 

ʼ206 patent.  

 
iii. Butt 

[192]. Butt teaches that a user may press the panic/reset button to restore 

power to the appliance: “In the case of a false alarm, or when the danger posed 

by the fire has passed, a user can press the panic/reset button 12, which will 

transmit an RF signal 13 to the controller 20, and the controller 20 will restore 

the AC power supply to the appliance 18.” Ex. 1015 at 3:63-67. A POSITA 

would have had no trouble in understanding that “danger posed by fire” would 

mean that the smoke sensor had originally detected smoke; but afterwards, the 

appliance may be re-enabled. 

[193]. Butt further teaches that the panic/reset button will only restore 
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power to the controller associated with itself. As Butt states: “ . . . the signal 13 

received from one panic/reset button 12 will only restore the AC power supply 

of the particular controller 20 associated with that specific panic/reset button 

12.” Ex. 1015 at 5:22-25.  Butt also explains the reason why reset is not 

automatic, specifically the desire to prevent an unattended appliance from 

restarting itself without human input: “A benefit of waiting for the user to press 

the panic/reset button 12 before closing the relay 44 (see block 64, discussed 

below) is that if power to the appliance 18 has previously been interrupted as a 

result of a power failure, the user may have left the appliance “on” forgetting 

that, when the power failure ends and power is restored some time later, the 

appliance 18 could be untended and therefore could create a fire hazard. By 

requiring the user to press the panic/reset button 12 upon the system starting up, 

power will be restored to the appliance 18 only at the user's explicit request…” 

Id. at 6:41-51. 

[194]. The system of Butt will be capable of reset at least in part when the 

smoke sensor no longer senses smoke. The microcontroller checks to see if the 

smoke alarm is still present following a reset attempt: “Following the user's 

pressing the panic/reset button 12, the microcontroller 36 checks to see whether 

the smoke alarm 14 is active (block 62). If not, the microcontroller 36 sends a 

signal to the relay driver 42 to close the relay 44 (block 64), and enters a loop 
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during which time it simply waits for either the signal 15 indicating that the 

smoke alarm 14 has detected Smoke or the signal 13 indicating that the 

panic/reset button 12 has been pressed (blocks 66 and 68).” Id. at 6:53-60. 

[195]. As shown in the flow chart of FIG. 7, reproduced and discussed in 

more detail below, Butt further teaches that after smoke has been detected and 

an alarm is activated -- or, when the panic/reset button has been pressed or, as 

another alternative, a low-battery signal has been sent to the microcontroller 

then power to the kitchen appliance is interrupted by way of relay signals and 

remains interrupted until the panic/reset button is pushed. The device then 

enters a loop during which it checks for one of the above discussed situations: 

“If the alarm 14 is active, the panic/reset button 12 is pressed, the 

microcontroller 36 has received the low-battery signal, or if signals 13, 15 are 

detected immediately following initialization, then a signal is sent to open the 

relay 44 (block 70) to interrupt the AC power supply to the appliance 18. If the 

relay 44 is open for a reason other than having received the low-battery signal 

(determined at block 71), then the micro controller 36 sounds a "hazard alarm’ 

that indicates to the user that power has been interrupted because of a 

potentially dangerous condition (e.g.,: the presence of Smoke or because 

someone has pressed the panic/reset button 12) (block 72). The relay 44 

remains open until the panic/reset button 12 is pressed (block 74), following 
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which the microcontroller 36 closes the relay 44 and again enters the loop 

during which it waits for the smoke detector 14 to detect smoke, for the 

panic/reset button 12 to be pressed, for the low-battery signal, or for the system 

to enter a lockout state, as described below (blocks 66, 68, 69 and 80).” Id. at 

7:8-21. 

 

Id. at Fig. 7. 

iv. Smith 
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[196]. Smith discloses the electrical circuit shown in FIG 4 (reproduced 

below), a portion of which facilitates the microprocessor 64 in disabling power 

to the microwave magnetron, for example by opening the control relay to 

remove power from the magnetron: “Upon detection of a rate of change greater 

than reference ΔL, (Yes to Inquiry 180) a signal is provided at output port R12 

causing power control relay 68 to open, thereby de-energizing magnetron 40 

and the blower motor 67 (Block 182). It will be appreciated that fan motor 67 

and magnetron 40 could alternatively be de-energized by inhibiting trigger 

signals to TRIAC gate terminals 146 and 142, respectively, rather than by 

opening relay 68. The de-energizing of both the magnetron and the blower 

motor using either technique in effect turns off power to the oven. Also 

following a Yes to Inquiry 180, a signal is provided at R11 triggering the alarm 

oscillator circuit 69 into oscillation to provide an audible signal to the user that 

a fire condition in the cavity is imminent (Block 184).” Ex. 1014 at 9:17-39 

(emphasis added).  

[197]. These features of Smith’s circuit are highlighted in the annotated 

version of Fig. 4 shown below. This figure shows the signal pathways by which 

the disclosed power control relay and TRIAC are electronically controlled by 

microcontroller 64. The signal to control former is buffered by relay driver 136, 

whereas the signals to control TRIACs 140 and 144 are transferred via generic 
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optocouplers 143 and 145: 

 

Id. at Fig. 4 (annotated). 

 
2. THE ’206 DEPENDENT CLAIMS (CLAIMS 10 AND 12) 

a. Power Supply Outlet 

[198]. Emma discloses a power supply outlet on a microwave oven. 

[199]. Claim 1 of Emma recites: “a first power supply outlet provided on 

the microwave oven.” Ex. 1011. Further, Emma discloses: “this embodiment 

consists of two standalone appliances, a refrigerator 3 and a microwave oven 2. 

Petitioner Ex 1002, Page 121 of 307 



Refrigerator 3 is connected to microwave oven 2 by power cord 7 to refrigerator 

receptacle 15, shown at the rear of the microwave 2 in FIG. 2.” Ex. 1011, at 

[0026].  Figure 2 from Emma is shown below: 

 

 

Id. at Fig. 2 (annotated). 

[200]. Emma also discloses a microprocessor (i.e., “control circuit”) that is 

in operative connection with the refrigerator receptable or first power supply 
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outlet (i.e., “power supply outlet”). Ex. 1011. Claim 1 in of Emma recites: 

“wherein the control processor is configured to enable or disable power to the 

microwave oven, the first power supply outlet and the second power supply 

outlet, according to an algorithm in the control processor.” Ex. 1011. Further, 

Emma states that, “Controller 4 may be programmed to manage the power to 

the components of the system to avoid overload conditions, while minimizing 

disruptions in the use of an individual appliance.” Ex. 1011 at [0030]. The 

control paths from the microcontroller to other parts of the system is shown in 

Fig. 3, reproduced below: 

  

Id. at Fig. 3. 
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b. Refrigerator 

[201]. Emma discloses a refrigerator connected to the refrigerator 

receptacle (i.e., “power supply outlet”) on the microwave which itself is 

connected to a power source. Claim 1 in Emma recites: “a refrigerator 

connected to the source of power by connection to the first power supply 

outlet...”. Ex. 1011. As shown below the “Refrigerator 3 is connected to 

microwave oven 2 by power cord 7 to refrigerator receptacle 15, shown at the 

rear of the microwave 2 in FIG. 2.” Ex. 1011 at [0026]. 
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      Id. at Fig. 2 (annotated). 

[202]. Finally, Emma discloses both a compressor and a microwave oven 

with an interior area: “The appliances (microwave and refrigerator) may be of 

standard design with features commonly available. The internal components of 

the appliances are well known and do not need to be described herein.” Ex. 

1011 at [0026]. Additionally, Emma discloses: “The duty cycle of a refrigerator 

used in these combined systems includes a current spike that occurs during the 

first few seconds of operation. This is the startup current for the refrigerator 
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compressor and is considerably reduced, as the compressor obtains its 

operational speed.” Ex. 1011 at [0005] (emphasis added). 

c. Withdraw and Deliver Electrical Power 

[203]. Emma discloses a microprocessor (“control circuit”) which is 

operative to withdraw power to the refrigerator when the microwave is in use. 

Claim 1 cited in Emma recites: “wherein the algorithm causes the control 

processor to: disable the refrigerator and the second power supply outlet, when 

the microwave demands power.” Emma further recites: “Refrigerator 3 is 

generally subject to control by the microwave microprocessor controller 4 of 

the microwave oven 2.” Ex. 1011, at [0026]. As shown, when the Microwave 

demands cooking power, it will first disable power to the Refrigerator and the 

auxiliary outlets in order to provide necessary power to the microwave. As 

Emma states: “In the embodiment of FIG. 7, priority is given to the power 

demands of the microwave oven, as indicated above. Use of the receptacles 11, 

12, and 15 are, therefore, disabled during microwave operation.” Ex. 1011 at 

[0038].  

[204]. As shown in the diagram below of its control circuit (Figure 4), 

Emma discloses a control circuit providing for digitally operating relays 19, 20 

for controlling the low power auxiliary outlets 11, 12 and refrigerator receptacle 

15:   
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Ex. 1011 at Fig. 4 (annotated). 

[205]. The microprocessor in Emma (i.e., the “control circuit”) enables 

power to the refrigerator when the microwave is not in use: “Controller 4 may 

be programmed to manage the power to the components of the system to avoid 

overload conditions, while minimizing disruptions in the use of an individual 

appliance.” Ex. 1011 at [0030]. The microprocessor also ceases electrical power 
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to the compressor based on the demands of the microwave oven: 

… The current demands of the microwave 2 are generally the most 

significant contribution to overload, as shown in FIG. 8. To avoid 

overload conditions, power to the low power receptacles 11 and 12 

and refrigerator receptacle 15 is disabled during microwave 

operation. If the refrigerator 3 is under power when the microwave 2 

is turned on, the power, to the refrigerator is turned off and clock 21 

begins to count for a predetermined period during which the 

compressor of refrigerator 3 cannot be restarted. 

 Ex. 1011 at [0033]. 

The block diagram if Fig. 3 shows the relationships between the various 

components it the system of Emma: 

  

 

    Id. at Fig. 3 
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[206]. Emma also discloses electrical power being made available to the 

compressor of the refrigerator when the microwave oven is not in use: “A 

further embodiment of the processor operational model is shown in FIG. 6. In 

this model, the refrigerator demands power. This may be triggered by a 

temperature increase in the refrigerator and involve startup of the refrigerator 

compressor with an associated peak power demand. If the microwave is on, the 

recycling of the refrigerator will be delayed. If the microwave was on and 

subsequently cycled off, the clock 21 must be checked to determine if the restart 

can occur.” Id. at [0037]. 

 

Id. at Fig. 6 

B. REASONING SUPPORTING OPINIONS ON INVALIDITY OF 
THE ’206 PATENT 

1. THE ’206 INDEPENDENT CLAIMS ARE ANTICIPATED BY 
AND/OR ALTERNATIVELY OBVIOUS IN VIEW OF ISDU. 

[207].   In my opinion, each of the ’206 Independent Claims is anticipated 
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by and/or alternatively obvious in view of ISDU. 

[208]. As discussed in ¶¶[129-31, 141-42, 150-53, 174-75 and 186-88], it 

is my opinion that ISDU discloses all elements of the ’206 Independent Claims 

and thus anticipates those claims.  Should the Board decide the Independent 

Claims are not expressly or inherently anticipated by ISDU, it would be my 

further opinion that, at a minimum and alternatively, it would have been 

obvious to modify the arrangement of the ISDU smoke sensor to position it 

inside the microwave.  

[209].   A POSITA would have understood that the smoke sensor in ISDU 

would need to be located within the microwave oven which of necessity would 

need to be a fully self-contained appliance. More importantly, inside the 

microwave would be the region where the sensor would be well positioned to 

sense any smoke building up inside the microwave. Thus, if not expressly 

anticipated by ISDU, the Independent Claims are inherently anticipated by 

ISDU. See Ex. 1012. 

[210]. There are numerous reasons why a POSITA would have made a 

modification to the ISDU appliance so as to position the smoke detection sensor 

inside the interior of the microwave oven.  First, based on the teaching and 

suggestion provided in ISDU, it would have been obvious to a POSITA to place 
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the smoke-detection sensor inside the microwave oven, as that is the favorable 

position for the sensor to detect smoke. In other words, placing the smoke 

sensor in proximity to the source of smoke (initiating at the food being heated) 

would have been more likely to lead to quicker detection than a smoke sensor 

placed outside of the microwave. Additionally, ISDU specifically teaches this 

approach to smoke sensor placement.  Placing the disclosed smoke sensor 

inside or interior to the microwave would have been a trivial design 

modification.  

[211]. When referring to prior art, ISDU states as follows: “With the 

introduction of a smoke detection circuit inside the microwave the consumer 

will be alerted, by a louder, more intense alarm, that they have overcooked their 

food or that there is another cause of smoke inside the microwave.” Ex. 1012 at 

4 (emphasis added).  Based on ISDU’s teaching and/or the motivation to have 

the smoke sensor be optimally positioned in a location to detect smoke 

generated close to its source, a POSITA would have placed, or at least tried to 

place, the smoke-detection sensor inside the microwave, i.e., in an interior 

region therein, as opposed to outside/around the microwave. The POSITA 

would have had a reasonable expectation of success in detecting smoke more 

quickly compared to attempting to detect smoke using a smoke detector 

positioned outside the microwave. 
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[212]. Additionally, it would have been “obvious to try” placing the sensor 

inside the microwave as opposed to outside/around the microwave oven, as 

there are only a finite number of identified, predictable solutions (i.e., only two 

are feasible: inside or outside), with a reasonable expectation for success. ISDU 

emphasized the market need of the time to prevent fires (as shown in ¶[[96-100] 

above) but only a finite number of solutions for integrating smoke sensors into 

microwave ovens. Further, it would have been obvious to integrate any smoke 

sensor inside a microwave oven to create a commercially integrated package for 

sale and shipping. A POSITA would have pursued trying to place the smoke 

detection sensor inside the microwave oven with a reasonable expectation of 

success which would have been grounded on the disclosures of the prior art.  

[213]. Lastly, it would have been obvious to modify any ISDU appliance 

having its smoke detector outside the microwave by instead physically placing 

the smoke detection sensor inside the unit. Such a change would have entailed 

only the substitution of one known element for another (e.g., one of two 

placement locations for the sensor). Such a substitution would have yielded 

predictable results, because a POSITA would have chosen to place the smoke 

detector where it would be most likely to encounter smoke generated by food 

being heated -- that is inside the microwave -- to obtain a higher sensitivity.  
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[214]. As discussed above, it was well understood from the art how a 

microwave oven and a smoke detection sensor work (the smoke detector should 

be in proximity to the cooking operation to detect the smoke), and a POSITA 

would have substituted the placement of the smoke sensor inside as opposed to 

outside/around the microwave oven and would have obtained predictable 

results.  

2. THE ’206 INDEPENDENT CLAIMS ARE ANTICIPATED 
BY AND/OR ALTERNATIVELY OBVIOUS IN VIEW OF 
UEDA 

[215].  In my opinion, all of the Independent Claims are anticipated by 

and/or alternatively obvious in view of Ueda. As shown in ¶¶[132-33, 143-45, 

154-64, 176-79, 189-91], Ueda discloses all the elements of the Independent 

Claims and thus anticipates those claims.    

[216].  Should the Board decide that Ueda does not expressly or inherently 

anticipate the Independent Claims, then it is my opinion that, at a minimum and 

alternatively, the Independent Claims are obvious in view of Ueda. A POSITA 

would have found it obvious to replace the Ueda gas sensor with a sensor 

specifically labeled as a dedicated smoke sensor -- for example, an SnO2 sensor 

for detecting smoke. Ueda on its own teaches and suggests that its 

microwave/sensor arrangement is designed to receive smoke: “[t]he size of 

perforations 24 and the slits is such that microwave energy does not leak out of 
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duct 22 while permitting a sufficient amount of smoke to escape through 

them.” Ex. 1013 at 2:17-20 (emphasis added).  

[217]. As I have previously opined, a person of ordinary skill in the art 

would have understood that smoke is a collection of small solid particles, liquid 

vapor, and gases, such as carbon dioxide, carbon monoxide, and other volatile 

and involatile gases. See ¶[159-62]. It was well understood at the time of filing 

of the ̓ 209 patent that an SnO2 sensor could be used to detect smoke. As 

discussed above, the Figaro sensor disclosed in Ueda (and also in Smith) is 

capable of measuring carbon monoxide, which is a component of smoke, and 

humidity as well. Thus, the SnO2 sensor disclosed in Ueda (and in Smith) could 

detect at least one, if not several, byproducts of smoke-producing combustion.  

Therefore, a POSITA would have had a reasonable expectation of success by 

replacing the generic “gas sensor” disclosed in Ueda with an the SnO2 sensor of 

Ueda for the detection of smoke.  Such a substitution would have had a similar 

sensor output as the humidity sensor disclosed in the Ueda embodiment as 

described with reference to FIG. 1.  It could have been substituted into the 

circuit of FIG. 3 as sensor 30 such that the logic flow diagram of FIG. 5 would 

function similarly in checking for the smoke sensor voltage of block 65.  

[218]. Both smoke sensors and the humidity sensor disclosed in Ueda react 
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to a threshold limit, in that the detection of smoke or humidity above the 

threshold leads to action by the control circuit (e.g., shutting down the cooking 

appliance). From a control point of view, this operation would be the same 

irrespective of whether a smoke or humidity sensor were used for sensor 30, 

because either type produces a voltage signal representative of the effluent 

concentration. The control circuit responds to this voltage rising above a known 

threshold irrespective of what element or gas the sensor is detecting, because 

the sensor’s output will always be a voltage (or a current that the control circuit 

converts into an equivalent voltage).  

[219]. Substituting a known sensor designed to detect the components of 

smoke for the Ueda humidity/gas sensor would have been nothing more than a 

substitution of one known element, the smoke sensor, for another, yielding 

results that would have been predictable to a POSITA.  The POSITA could 

have easily substituted one sensor for another, and the results would have been 

predictable.  

3. THE ’206 INDEPENDENT CLAIMS ARE ANTICIPATED 
BY AND/OR ALTERNATIVELY OBVIOUS IN VIEW OF 
SMITH. 

[220].  In my opinion, all of the Independent Claims are anticipated by 

and/or alternatively obvious in view of Smith. As shown in ¶¶[134-35,146-

47,165-70,180-81,196-97], Smith discloses all the elements of the Independent 
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Claims and thus anticipates those claims: 

[221].  To the extent it is determined that Smith does not explicitly show 

each and every element of the Independent Claims including, for example, the 

Reset Enable Function, I believe the Reset Enable Function is inherently 

disclosed and/or it would have been obvious to modify Smith to include ethe 

Reset Enable Function.  First, based on a teaching suggestion or motivation in 

Smith, a POSITA would likely have modified Smith to obtain the Reset Enable 

Function.  

[222].  The design of Smith is non-destructive, in that the designed 

mechanism to shut down the microwave in response to smoke detection is fully 

reversible. A POSITA would have recognized this fact because Smith’s 

microprocessor-based control circuit shuts down the magnetron either by 

opening electromechanical relay 68 or turning off TRIAC 140. Shutdown by 

either or both methods occurs when the sensor detects smoke.  As would have 

been well understood in the art, both types of switches –electromechanical relay 

or TRIAC – has two states: “on” (conducts electricity) and “off” (does not 

conduct electricity).12  As general-purpose switches, these devices are designed 

12 The on/off states of switches such as electromechanical relays and TRIACS are 
sometimes referred to as “closed” and “open” states, respectively. 
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to be turned on and off thousands of times, i.e., their on and off states are not 

permanent. Interrupting the energization of the magnetron by opening either 

switch would thus be fully reversable by simply closing the switch. This change 

in state could, in principle, be repeated many, many times with no detrimental 

effects. This reversable state is in contrast to, for example, the state of fuse 130 

shown in Fig. 4. Such a fuse is common, even mandatory, in most electrical 

appliances to protect the appliance from damage should a component fail or 

short circuit develop inside the appliance. It is typically connected in series with 

the L1 input line, as is fuse 130 in Fig. 4. Such a blowout is irreversible, i.e., the 

fuse must be replaced after the defect inside the appliance is repaired. Relays 

and TRIACs, however, can be repeatedly switched between on and off states 

indefinitely for the life of the microwave. It would thus have been understood 

by a POSITA that the shutdown of the magnetron, via either relay 68 or TRIAC 

140 (or both), would not be a permanent shut off of the microwave following 

the sensor sensing smoke and the microprocessor issuing a shutdown command 

(at pin R12 or R13). 

[223].  Further, Smith teaches that a goal of the Smith smoke sensor is to 

anticipate fires before they occur. Id. at 1:6-9. Resetting the microwave – 

undamaged upon early detection of a fire in its early stages -- would re-enable 

the microwave for use again in a subsequent cooking session and would prevent 
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replacing a costly appliance or scheduling a service call when such replacement 

or service would not be necessary. Moreover, a POSITA would have 

understood that modifying Smith to return to a reset state following a shutdown 

condition and resetting the smoke-detection circuitry would yield an 

outstanding expectation of success and allow for successive detection of smoke 

events. Even more so, a POSITA would have understood that a microwave is a 

commercially sold cooking appliance. It would be problematic to offer for sale 

a microwave oven that had to be serviced or replaced after just one trip of its 

smoke detection circuit. Lastly, it would have been “obvious to try” to add a 

Reset Enable Function as discussed previously, because all of the microwave 

components disclosed in Smith are non-destructive as I have previously 

discussed. Thus, there would only be a finite number of potential solutions and 

conditions for restarting the microwave after the shutdown. A POSITA would 

have included such a feature with a reasonable expectation of success.  

 
4. THE ’206 INDEPENDENT CLAIMS ARE OBVIOUS IN 

VIEW OF UEDA COMBINED WITH SMITH 

[224].  As explained above, it is my opinion that Ueda and Smith each 

anticipate or as combined with other references render obvious the Independent 

Claims.  Should the Board decide that either Ueda or Smith does not anticipate 

or render obvious the Independent Claims, under Ground 7, it is my further 
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opinion that the Independent Claims are obvious in view of Ueda combined 

with Smith, or Smith combined with Ueda.  

[225]. As I have discussed above, the only element that is arguably not 

expressly described in Ueda is that Ueda’s SnO2 gas sensor is used for sensing 

smoke.  However, Smith discloses using that same sensor for the detection of 

smoke and subsequent shutting down of the microwave based on its detection.  

Alternatively, and as discussed above, the only element that is arguably not 

expressly described in Smith is the Reset Enable Function.  However, Ueda 

discloses enabling the microwave and sensor following an automatic sensor 

shutdown.  

[226]. It would have been obvious to use the described Ueda gas sensor for 

smoke detection based on the motivation described in Smith to prevent fires, 

because both Ueda and Smith each use the same or similar sensors, and both are 

directed toward sensor-based microwave shutdown.  Alternatively, it also 

would have been obvious to use the Reset Enable Function described in Ueda in 

Smith, because both Ueda and Smith are directed toward sensor-based 

microwave shutdown. It would thus have been obvious to reinitialize the 

microwave in Smith following a sensor-induced shutdown as taught by Ueda in 

order to re-use the Smith microwave as is taught in Ueda.  
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5. THE ’206 INDEPENDENT CLAIMS ARE OBVIOUS IN 
VIEW OF ISDU, UEDA, OR SMITH, COMBINED WITH 
BUTT 

[227]. In my opinion, each of the ’206 Independent Claims is obvious over 

the following combinations: ISDU with Butt; Ueda with Butt; or Smith with 

Butt. Because the rationales supporting a conclusion of obviousness based on 

these combinations are similar, I will discuss them together.  

[228]. As discussed above, it is my opinion that the elements of the 

Independent Claims are fully disclosed or rendered obvious by ISDU combined 

with Butt, Ueda combined with Butt, or Smith combined with Butt.  To the 

extent it is determined that none of ISDU, Ueda, or Smith explicitly and/or 

implicitly shows each and every element of the Independent Claims (including, 

for example, the Reset Enable Function) it would have been obvious to a 

POSITA to combine any one of them with Butt.   Butt teaches a user-enabled 

reset which can be initiated following detection of smoke by the smoke detector 

unit. Butt also teaches ceasing the supply of power to the appliance. See ¶[182-

85].  The reset function reinitializes the system for further use by checking for a 

smoke alarm system signal and closing a relay to reconnect the electrical 

appliance to AC power if no such signal is detected. 

[229]. In my opinion, there are numerous reasons why a POSITA would 

have combined the reset functionality taught in Butt with ISDU or Ueda or 
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Smith. First, all four of the references Butt, ISDU, Ueda, and Smith relate to 

sensors used in electrical cooking appliances.  Second, as I have explained 

above, all the claimed elements of the Independent Claims were known in the 

prior art, and a POSITA would have combined the elements as disclosed by 

known methods for the purpose of providing Butt’s resettable electrical 

appliance/smoke sensor functionality to either of ISDU, Ueda, or Smith. Such a 

combination would have yielded nothing more than predictable results to one of 

ordinary skill in the art. Any inclusion of Butt’s smoke-sensor Reset Enable 

Function into ISDU, Ueda, or Smith would result in such elements merely 

performing the same function as they do separately, i.e., smoke sensing to 

subsequently withdraw power from an electrical cooking appliance and then to 

enable resetting of the electrical cooking appliance after smoke is no longer 

detected. A POSITA would have recognized that the results of such a 

combination were predictable, because Butt uses digitally controlled power 

control circuitry for electrical appliances, based on a sensor input. A POSITA 

would have considered such an arrangement as being applicable to the 

electronic controllers of ISDU, Ueda, and/or Smith.  

[230]. Third, a POSITA would have been motivated to combine ISDU or 

Ueda or Smith with Butt based on the teachings of each reference. Specifically, 

ISDU, Ueda and Smith are each directed towards shutting down a microwave in 
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response to a smoke sensor output indicative of an unwanted condition. ISDU 

and Ueda each teach re-enabling the microwave following an automatic sensor 

shutdown, and Smith inherently teaches a power control relay designed to be 

power cycled by the controller.  See ¶ [132]. Butt similarly discloses shutting 

down electrical cooking appliances in response to receiving a smoke sensor 

signal, and Butt also discloses resetting the electric power supplied to a cooking 

appliance following a smoke-triggered shutdown condition and, following that 

reset, checking for further smoke conditions. It would have been obvious to a 

POSITA to modify any of the ISDU, Ueda, or Smith microwave appliances to 

include the Reset Enable Function disclosed by Butt following the clearing of 

the unwanted condition detected by the smoke sensor in ISDU, Ueda, or Smith. 

The motivation to do so is provided in Butt, to reset the respective electrical 

cooking appliances and re-check for smoke conditions with the clear benefit of 

re-using the microwave. A POSITA would have been able to pursue any of 

these known potential solutions with a reasonable expectation of success 

grounded in the disclosures of the prior art.  

[231]. Lastly, a POSITA would also have found the asserted combinations 

of the microwave oven of ISDU or Ueda or Smith with the Reset Enable 

Function of Butt “obvious to try.” As shown in ISDU, Ueda, Smith and Butt, at 

the time of the invention there was a recognized need in the art to integrate a 
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smoke sensor into a microwave oven to prevent fires from occurring while 

cooking. Ex. 1012 at 1; Ex. 1013 at 1:6-16; Ex. 1014 at1:6-40; Ex. 1015 at 

1:22-44. Additionally, a POSITA would have been motivated to modify a 

microwave oven so that, following a smoke-sensor activated shutdown,  the 

microwave oven would be easily re-enabled for cooking. Such a system, as 

disclosed by the Butt in the context of the [Reset Enable Function], would result 

in a microwave oven that could be reset without costly replacement or service 

calls. Further, the potential solutions for continuing to use a microwave oven 

after the smoke has been eliminated is finite and predictable, i.e., the key action 

would be resetting the smoke sensor so that it could detect smoke again. A 

POSITA would have known to modify any smoke-sensor enabled microwave to 

provide for re-enablement of the microwave after it no longer detected smoke. 

This modification would have had a reasonable expectation of success grounded 

on the disclosures of Butt. Ex. 1015. 

6. THE ’206 DEPENDENT CLAIMS ARE OBVIOUS OVER 
THE COMBINATION OF EMMA WITH ISDU, UEDA, 
OR SMITH (WITH THE ALTERNATIVE ADDITIONAL 
COMBINATION WITH BUTT). 

[232]. The Dependent Claims are obvious over the Combination of Emma 

with, e.g., ISDU, Ueda, or Smith (with the alternative additional combination 

with Butt).  Because the rationales supporting a conclusion of obviousness 

based on these combinations are similar, I will discuss them together. 
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[233].  The Dependent Claims each depend from their respective 

Independent Claims. As discussed above, it is my opinion that the elements of 

the Independent Claims are fully disclosed or rendered obvious by ISDU, Ueda, 

and Smith, either alone or in combination with Butt. 

[234]. Emma teaches all of the additional elements of the Dependent 

Claims, i.e., the elements of Power Supply Outlet, Refrigerator, and Withdraw 

and Deliver Electrical Power: 

[235]. Emma is a related parent publication to the ’206 Patent that 

discloses the claim elements discussed above. Emma discloses a microwave 

oven / refrigerator combination with a power control scheme to prevent an 

electrical overload of the combined devices: “A combination microwave and 

refrigerator system is constructed having a single plug input supply.” (Emma, 

Abstract); and: “The current to the low power receptacles and the refrigerator is 

controlled …  to avoid overload conditions. Id. It is thus my opinion that the 

combination of Emma with ISDU, Ueda, and Smith either alone or in 

combination with Butt teaches all of the elements of the Dependent claims. 

[236]. There are numerous reasons why a POSITA would have combined 

Emma with each of ISDU, Ueda, or Smith, or alternatively, with ISDU, Ueda, 

or Smith plus Butt. First, all the claimed elements were known in the prior art, 
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and a POSITA would have easily combined these elements as claimed using 

known methods. And, doing so would not have resulted in any changes to their 

respective functions. Thus, the combination would have yielded nothing more 

than predictable results to one of ordinary skill in the art. While Emma fails to 

recite shutting down a microwave based on a signal from a smoke sensor, 

Emma does disclose adding functionality to appliances by cycling power to a 

refrigerator and auxiliary electrical outlets for the purpose of improving the 

safety of the Emma appliance (preventing overload conditions).  Emma’s 

teaching would motivate a POSITA to look to further microwave 

functionalities, including those in ISDU, Ueda, or Smith.  

[237]. Each prior-art reference also addresses safety or other shutdown 

conditions for use in electrical cooking appliances to provide added 

functionality. Additionally, ISDU, Ueda, and Smith explicitly relate to features 

added to microwave ovens. It would have been obvious to a POSITA to 

combine the additional microwave oven safety features of any one of ISDU, 

Ueda, or Smith to the Emma microwave/refrigerator combination appliance to 

provide the added microwave features discussed in any of ISDU, Ueda and 

Smith.  Further, it would also have been obvious to a POSITA to modify any 

one of ISDU, Ueda, or Smith with the features of Emma’s microwave / 

refrigerator combination for the purpose and convenience of having an “all-in-
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one appliance”. This would be in addition to the added safety feature of 

managing total power draw, as is taught by Emma. 

[238]. Similarly, if it is determined that the combinations of ISDU, Ueda, 

or Smith with Emma fail to teach all of the claim limitations of the Dependent 

Claims, it would, in my opinion, have been further obvious to a POSITA to 

combine the [Reset Enable Function] of Butt with Emma (or with any of ISDU, 

Ueda or Smith, as discussed above). As I have previously explained, Butt and 

Emma are both directed generally to electrical cooking appliances, and it would 

have been obvious to a POSITA to incorporate the added safety features of 

Butt’s smoke-detector shutdown device into Emma for the purpose of 

preventing fires as disclosed by Butt. 

[239]. Each component of the combination would have performed the 

same function as it would have done separately. Thus, the results of using a 

smoke-detector electrical shutoff device for a cooking appliance with the Emma 

microwave/refrigerator would have been predictable to a POSITA, because the 

safety design considerations for the combination of a microwave oven and 

refrigerator were well understood and would have yielded predictable results. 

[240].  The Dependent Claims are also obvious, because a POSITA, faced 

with the problem described in ISDU or Ueda or Smith or Butt, would have had 
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good reason to try various combinations of these latter references with Emma. 

A POSITA would have found these combinations obvious to try, because each 

of these cooking-appliance references separately addresses the issue of either 

appliance safety or the detection of smoke and gases from electric cooking 

appliances. A POSITA would have known to pursue any of these known 

potential solutions with a reasonable expectation of success grounded on their 

successful use in the prior art.  

[241]. As explained above, ISDU, Smith, and Butt are generally directed 

toward electric cooking appliances with attention given to the issue of fire 

safety in such appliances. As explained above supra, the Title and Abstract of 

ISDU disclose an “integrated smoke detector unit” for “range ovens and 

microwaves, the leading causes of domestic structure fires” (Ex. 1012 at 1). 

Smith similarly addresses “improvements … to an arrangement for 

anticipating the occurrence of combustion in the cooking cavity of a microwave 

oven.” Id., 1:6-9; (emphasis added), while Butt discloses, “A controller for a 

…system that interrupts a supply of electricity to an electrical appliance upon 

detecting a trigger, such as smoke.” (1:15-18).  Ueda similarly describes 

methods to detect gasses and vapors from foodstuff. As I have discussed above, 

a POSITA would also have known these gasses and vapors to be components of 

smoke from unwanted combustion. See ¶[216-19].  
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[242]. A POSITA would thus have been motivated to combine ISDU, 

Ueda, or Smith with Emma, either alone or with Butt, based on the teachings in 

each of these references, and there would have been a reasonable expectation of 

success in doing so. 

X. OPINIONS ON INVALIDITY OF THE ’374 PATENT 

[243]. In my opinion, all of the features and elements of the ’374 

Challenged Claims were well known in the art as of the Effective Filing Date.  

In performing my analysis, I have considered and cited only references that are 

prior art to the ’374 patent. 

A. THE PRIOR ART REFERENCES TEACH ALL OF THE 
ELEMENTS OF THE ’374 CHALLENGED CLAIMS 

1. THE ’374 INDEPENDENT CLAIMS (CLAIMS 9 AND 17) 

[244]. As discussed above, claims 9 and 17 of the Challenged ’374 claims 

contain the same basic elements of the Microwave Oven, Control Circuit, plus a 

Smoke Sensor, Shutdown Function, and Reset Enable Function described 

previously with respect to the ’206 Patent.  The teachings of those elements are 

described above in ¶[128-97] and are incorporated herein by reference.  To the 

extent there are differences between the ’206 Independent Claims and the ’374 

Independent Claims, the following additional teachings of the prior art are 

relevant: 

a. “’374 Smoke Sensor” or “Smoke Sensor” 
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[245]. Claim 9 recites “a smoke sensor, wherein the smoke sensor is 

positioned in an air passage that extends between a cooking area inside the 

microwave oven and air outside the microwave oven, wherein the smoke sensor 

is in operative connection with the control circuit…”  Claim 17 recites “wherein 

the microwave oven includes an interior area, wherein the microwave oven 

includes an air passage that extends between the cooking area and outside the 

microwave oven, a smoke sensor, wherein the smoke sensor is positioned in the 

air passage,” 

[246]. As noted above, the elements of the ’206 Smoke Sensor are 

discussed with reference to the ’206 Challenged Claims and are incorporated by 

reference into this section.  Only additional teachings related to the position of 

the smoke sensor (i.e., “positioned in an air passage that extends between a 

cooking area inside the microwave oven and air outside the microwave oven”) 

are further discussed here. 

i. ISDU 

[247]. As shown in FIG. 4, ISDU discloses a microwave oven that has an 

interior microwave compartment as the cooking cavity and a smoke detector 

positioned in an air passage that extends between a cooking area inside the 

microwave oven and air outside the microwave oven “First and foremost will be 

the smoke detection device that will receive a steady influx of air from the 
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cooking cavity.” Ex. 1012 at 20. ISDU explains the following: “As food within 

the microwave is heated past the smoking point, the particulate released into the 

air will be transferred to a secondary housing, via a small fan, containing the 

smoke detection unit.” Id. at 20. The figure below depicts just the left-hand side 

of ISDU Fig. 4. (The portions showing the control circuit have been omitted). 

Shown is the path of the air flow out of the cooking cavity, through the vent fan, 

into the smoke detector, and to the outside air: 

 

Id. at Fig. 4 showing air-flow portions only. The control circuit has been 
omitted (emphasis added). 

 

[248].  ISDU specifically states that “…smoke detection devices be 

integrated into range ovens and microwaves, the leading causes of domestic 
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structure fires.” Id. at 1.  “We have decided to invest our time and effort 

towards integrating a smoke detection device into a microwave.”  Id. at 3. 

Additionally, ISDU, when discussing Figure 4 (reproduced above), explains 

that “the smoke detection device that will receive a steady influx of air from the 

cooking cavity.” Id. at 20. 

[249].  As shown in FIG 4, the smoke detector is integrated into the 

microwave, i.e., positioned in an air passage that extends between a cooking 

area inside the microwave oven and the air outside the microwave oven.  The 

complete Fig. 4, previously presented, shows that the smoke detection unit is in 

operative connection with the circuit (i.e., “control circuit”).  As explained by 

ISDU, the integrated smoke detection unit interfaces with the microwave logic 

to control shutting down and alerting the user. ISDU specifically states that:  

…we plan to have the smoke detector powered by the integrated 

low-voltage power supply. Once smoke is detected, we will send a 

signal that lets a circuit interrupt the power to the microwave 

through the use of a 'soft' power-off function already in use by the 

microwave logic. This will stop the microwave while 

simultaneously sounding an alarm.  

Id. at 6. 

ii. Ueda 

[250].  Ueda discloses a microwave oven that has an interior microwave 
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compartment as its cooking cavity plus a gas sensor 30 positioned in an air 

passage, e.g., duct 22. This duct extends between the cooking area inside the 

microwave oven and the air outside  For example, as shown in Fig, 1 below, the 

microwave includes a housing 10, and a gas sensor 30 is located within the 

housing 10 but outside of the heating chamber 15 within a duct 22 extending 

between the heating chamber (“cooking cavity”) and the air outside (e.g., the 

area surrounding housing 10 is connected to duct 22 through overlapping slats 

25; the sensor 30 is thus positioned in an air passage that extends between the 

cooking area inside the microwave and the air outside the microwave. 

 

 Id. at Fig. 1 (annotated) showing microwave 10 with air flow from the 
cooking cavity into duct 22 where gas sensor 30 is located. 

[251].  The gas sensor 30 is mounted in a position to detect the 

concentration of gases inside the microwave housing 10:  
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A side wall 23 of the duct 22 is formed with an opening 23a which 

is closed by an enclosure 31 on the outside duct 22. A humidity/gas 

sensor 30 is mounted on a vertical wall 31a of enclosure 31 

opposite from opening 23a, Because humidity/gas sensor 30 is 

located away from the path of the bulk of exhausted moisture-laden 

laminar airflow, the sensor responds only to the diffusing water 

vapor or gas; the vapor or gas diffuses at a speed proportional to the 

gradient of vapor/gas concentration between duct 22 and enclosure 

31.  

Ex 1013 at 2:25-34. 

iii. Smith 

[252].  Smith discloses a microwave oven that has an interior microwave 

compartment as its cooking cavity, a gas sensor (i.e., “smoke sensor”) 

positioned in an air passage that extends between the cooking area inside the 

microwave oven and the air outside the microwave oven, both operating in 

connection with a microprocessor (i.e., a “control circuit”).  Referring to Smith 

Fig. 2 below, which is a schematic view from the rear of the microwave oven, 

Smith discloses a gas sensor 52 (i.e., “smoke sensor”) positioned in the exterior 

of the cooking area 24 in an air passage (the space between perforations in the 

cavity wall 48 and the vent opening 50) that extends between the cooking area 

inside the microwave oven 24 and the air outside of the microwave oven:  

Means for sensing the concentration level of such gases in the air 

leaving the [cooking area] cavity is provided in the form of a gas 
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sensor 52 disposed in the air flow path between perforations 48 in 

cavity wall 28 and vent openings 50 in cabinet wall 20. Sensor 52 

is supported proximate perforations 48 by mounting bracket 54 

which is suitably secured to cavity wall 28. Sensor 52 in the 

illustrative embodiment of FIG. 2 is a gas sensor readily 

commercially available from Figaro Engineering, Inc., identifiable 

as Model TGS No. [816]13. This sensor is responsive to the 

cumulative concentration of water vapor and various organic gases.  

Id. at 3:6-18 (emphasis added). 

 

 

Id. at Fig. 2 (annotated). 

13 As described above, it is my Opinion this was as typographical error. 
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iv. Butt 

[253].  Butt discloses a smoke sensing device 14 outside of a cooking 

range positioned to detect smoke. In other words, the smoke detector to operate, 

must be positioned in air between the cooking range and the surrounding air 

(i.e., in an air passage that extends between a cooking area and the air outside 

the cooking area). As explained below, the system taught by Butt controls 

power to an electrical kitchen appliance coupled to a controller 26, where the 

Butt system includes a smoke detector 14, panic/reset button and a wireless 

transmitter:  

In the embodiment of FIG. 1A, the system 10 comprises a smoke 

detector 14 and a wireless transmitter housed therein (not shown), a 

panic/ reset button 12 and a wireless transmitter housed therein (not 

shown), a standard circuit box 26 and a controller 20 housed 

therein, an AC power source A, and an electric appliance 18.  

Id. at 4:29-34.  
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 Id. at Fig. 1A (annotated). 

[254].  In order to detect smoke, the detector 14 in Butt would need to be 

positioned outside of the cooking area where the venting from the range would 

occur or, in other words, necessarily in an air passage extending from the 

cooking area of the appliance 18 to the outside air.   

2. THE ’374 DEPENDENT CLAIMS (CLAIMS 10, 11, 18, 19 
AND 20) 

[255].  As discussed above, Claims 10 and 18 of the Challenged ’374 

Claims contain the same basic elements of the Power Supply Outlet, 

Refrigerator, and Withdraw and Deliver Electrical Power function described 

above with respect to the ’206 Patent.  The teachings of those elements are 

described above in ¶[198-206] and are incorporated herein by reference.  To the 

extent there are differences between the ’206 Dependent Claims and the ’374 
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Dependent Claims, the following additional teachings of the prior art are 

relevant: 

a. Auxiliary Output Device 

i. Emma 

[256].  Emma discloses a microwave oven that includes at least one 

auxiliary low power receptacle (i.e., “output device including at least one of a 

USB port, an inductance charging pad, or an auxiliary electrical outlet”) which 

is in operative connection with the control circuit, and wherein the 

microcontroller (i.e., “control circuit”) is operative to cause the at least one 

output device to be inoperative when the microwave oven demands cooking 

power. Emma recites the following in Claim 1:   

wherein the control processor is configured to enable or disable 

power to the microwave oven, the first power Supply outlet and the 

second power Supply outlet, according to an algorithm in the 

control processor, and wherein the algorithm causes the control 

processor to: disable the refrigerator and the second power Supply 

outlet, when the microwave demands power; and enable the 

second power supply outlet when the microwave is off. 

Ex. 1011 at Claim 1 (emphases added). 

[257].  Figure 3 in Emma is a hierarchical block diagram showing the 

power distribution, and Fig. 4 is a combined circuit and block-diagram drawing 

of the components of the control system, including current sensors 17 and 18 
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used monitor power flow within the device. These figures are reproduced 

below.  As shown in these figures, Emma uses current-sensing circuits (e.g., 17 

and 18) to monitor the current to the appliances and to the auxiliary receptacles 

at each outlet:  

As shown in FIG. 4, in order to control the power to the microwave 

2, refrigerator 3 and receptacles 11 and 12, sensing circuits may be 

coupled to the controller to monitor current to the appliances and 

the auxiliary receptacles. A relay 20 is connected in the power line 

to the refrigerator and may be actuated by signals from controller 4. 

In particular, according to an embodiment of this application, 

sensing circuits 16, as shown in FIG. 4, have [current] sensors 17 

and 18 coupled to the power line of the auxiliary outlets 11 and 12 

to monitor the current being used by a connected device. 

Id. at [0029]. 
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Id. at Fig. 3 (annotated). 
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Id. at Fig. 4 (annotated). 

[258].  Lastly, in the embodiment of FIG. 7 (reproduced below) Emma 

teaches that priority is given to the power demands of the microwave oven. 

“Use of the receptacles 11, 12, and 15 are, therefore, disabled during 

microwave operation. The operational models…may be established by 

algorithms that are programmed or imbedded in controller 4.” Id. at [0038] 

(emphasis added).  Annotated Fig. 7 shows the pathway by which the controller 

disables the refrigerator and auxiliary outlets and enables power to the 

microwave: 
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 Id. at Fig. 7 (annotated). 

 
b. VOC Sensor 

[259]. Claim 11 recites: “The apparatus according to claim 10, wherein the 

smoke sensor includes at least one of a photosensor, a motion sensor, an 

ionization sensor, a VOC sensor, a sensor including a radiation emitter and a 

radiation receiver.” Ex. 1001 at claim 11. Claim 19 recites: “The apparatus 

according to claim 18, wherein the smoke sensor includes at least one of a 

Petitioner Ex 1002, Page 161 of 307 



radiation emitter and radiation receiver, a photosensor, a motion sensor, an 

ionization sensor, a VOC sensor.” Ex. 1001 at claim 19. Claims 11 and 19 are 

identical in their wording in that they both claim an enhancement to an existing 

smoke sensor.  

i. ISDU 

[260]. ISDU discloses both ionization and photoelectric smoke detectors:  

“Smoke is primarily composed of carbon dioxide, water vapor, and 

particulates…There are two core systems designed for detecting evidence of 

smoke as a means of fire alarms. These two detectors are commonly known 

as ionization and photoelectric smoke detectors.”  Ex. 1012 at 9 

(emphasis added) 

ii. Ueda 

[261]. As discussed above, Ueda discloses a microwave oven which 

includes a gas sensor. See ¶[154-70]. The Ueda gas sensor is adapted to detect 

VOCs and is thus a VOC sensor. 

iii. Smith 

[262]. As discussed above, Smith discloses a microwave oven which 

includes a smoke /gas sensor. See ¶[165].  The Smith gas sensor is the same as 

that disclosed in Ueda (See ¶[154-70]) and is adapted to detect VOCs, and is 

thus a VOC sensor. 

3. THE DEPENDENT TEMPERATURE CLAIM (CLAIM 15) 
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a. Temperature Sensor 

Claim 15 recites:  

The apparatus according to claim 10 and further including a 

temperature sensor, wherein the temperature sensor is operative to 

sense a temperature corresponding to temperature in the cooking area, 

wherein the temperature sensor is in operative connection with the 

smoke sensor, wherein the control circuit is operative to cause 

cooking power to the microwave oven to be withdrawn prior to the set 

end time of the current cooking session, responsive to the smoke 

sensor sensing smoke indicative of the dangerous condition and the 

temperature being sensed above a temperature level during the 

cooking session.  

Ex. 1001 at claim 15.  

i. Smith 

[263]. As discussed above, Smith discloses a microwave oven that utilizes 

a smoke sensor condition to shut down the microwave. See ¶[180-81].  Smith 

also teaches that it was known in the art to use both a temperature sensor and a 

humidity sensor to deenergize a microwave based on both sensors:  

…a humidity sensor and a temperature sensor are employed to 

monitor the relative humidity and temperature in the cavity. A 
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microprocessor is programmed to detect a fire condition when both 

the temperature rises and the humidity falls by predetermined 

amounts . . .  and to de-energize the oven upon detecting such a 

condition. 

Ex. 1014 at 1:31-40.  

A. REASONING SUPPORTING OPINIONS ON INVALIDITY OF 
THE ’374 PATENT 

1. THE ’374 INDEPENDENT CLAIMS ARE ANTICIPATED BY 
AND/OR ALTERNATIVELY OBVIOUS IN VIEW OF ISDU. 

[264].   In my opinion, each of the ’374 Independent Claims is anticipated 

by and/or alternatively obvious in view of ISDU.  As discussed in ¶[244];¶[207-

14], it is my opinion that ISDU discloses all the elements of the ’374 

Independent Claims and thus anticipates those claims.  

[265].  The only element of the Independent Claims which one might 

argue is not expressly recited in ISDU is the placement of the smoke sensor, 

i.e., its placement in an air passage that extends between a cooking area inside 

the microwave oven and the air outside the microwave oven (“Air Passage”).  

The Smoke Sensor limitation does not require any particular placement or 

location of the smoke sensor as long as it is in the Air Passage. In other words, 

as so long as the sensor is located between a cooking area inside the microwave 

oven and the air outside, the limitation is met.   

Petitioner Ex 1002, Page 164 of 307 



[266]. Accordingly, there is no requirement that the smoke sensor mounted 

within the air passage be within the confines of the external shell of the 

microwave oven.  However, should the Board determine that the entirety of the 

air passage and /or the smoke sensor must be located within the microwave, and 

that this element is not shown either expressly or inherently in ISDU,  I believe 

it would have been obvious to a POSITA to modify the placement of the ISDU 

smoke sensor to be in an air passage between the cooking area and the air 

outside the microwave oven..  

[267]. There are numerous reasons why a POSITA would have made a 

modification to ISDU so as to position the smoke detection sensor in the Air 

Passage. First, based on the teaching and suggestion provided in ISDU, it would 

have been obvious to the POSITA to place the smoke sensor in the Air Passage 

of the microwave because that would place it in closer proximity to the source 

of smoke, namely the food being heated.   Placing the disclosed smoke sensor 

inside or interior to the microwave would have been a trivial design 

modification. Such a modification also would have been consistent with the 

express teaching of ISDU that the sensor be integrated with the microwave 

appliance.  ISDU teaches this concept when referring to the prior art. 

Specifically, it states as follows: “[w]ith the introduction of a smoke detection 

circuit inside the microwave the consumer will be alerted, by a louder more 
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intense alarm, that they have overcooked their food or that there is another 

cause of smoke inside the microwave.” Ex. 1012 at 4.  

[268].  Based on the teaching in ISDU and/or the motivation that a 

POSITA would have had to make sure the smoke sensor was optimally 

positioned in a location to detect generated smoke close to its source, a POSITA 

would have placed, or at least tried to place, the smoke-detection sensor inside 

the microwave, i.e., in the air passage therein, as opposed to outside/around the 

microwave. The POSITA would have had a reasonable expectation of success 

in detecting smoke more quickly compared to attempting to detect smoke using 

a smoke detector positioned further away from the inside of the microwave.  

[269].  Additionally, it would have been “obvious to try” placing the 

sensor inside the microwave and in the air passage, as opposed to 

outside/around the microwave oven, as there would have been only a finite 

number of identified, predictable solutions (i.e., just two feasible: inside or 

outside), with a reasonable expectation for success.  ISDU emphasized that at 

the time there was a market need to prevent fires (as shown in ¶[96-100]) but 

only a finite number of solutions for integrating smoke sensors into microwave 

ovens. Further, it would have been obvious to a POSITA to integrate any smoke 

sensor inside a microwave oven to create a commercially integrated package for 
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sale and shipping. A POSITA would have pursued trying to place the smoke-

detection sensor inside the microwave oven with a reasonable expectation of 

success grounded on the disclosures of the prior art.  

[270].  Lastly, it would have been obvious to modify any embodiment in 

ISDU having the smoke detector outside the microwave by physically placing 

the smoke detection sensor unit inside, as doing so would have entailed only the 

substitution of one known element for another (e.g., placing the sensor either 

inside or outside the microwave and close to the source of the smoke). This 

substitution would have yielded predictable results, because a POSITA would 

have expected to obtain a higher sensitivity with faster detection by placing the 

smoke detector closer to the source of the smoke, namely inside the microwave.  

[271].  As discussed above, it is well understood from the art how a 

microwave oven and a smoke detection sensor work (the smoke detector should 

be in proximity to the cooking operation to best detect the smoke). A POSITA 

would have substituted the placement of the smoke sensor inside as opposed to 

outside.   

2. The ’374 Independent Claims Are Anticipated by and/or 
Alternatively Obvious in View of Ueda 

[272].  In my opinion, all of the ’374 Independent Claims are anticipated 

by and/or alternatively obvious in view of Ueda. As shown in ¶[244]; ¶[215-
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19], Ueda discloses all the elements of the ’374 Independent Claims and thus 

anticipates those claims.   The only element that arguably might not expressly 

be described is the claimed smoke sensor.  However, Ueda either inherently 

discloses this limitation or, alternatively, it would have been obvious to include 

a smoke sensor in view Ueda, as discussed above in ¶[215-19], with respect to 

the ’206 Independent Claims. Those reasonings are incorporated by reference 

herein.  

3. THE ’374 INDEPENDENT CLAIMS ARE ANTICIPATED 
BY AND/OR ALTERNATIVELY OBVIOUS IN VIEW OF 
SMITH. 

[273].  In my opinion, all of the ’374 Independent Claims are anticipated 

by and/or alternatively obvious in view of Smith. As shown in ¶[244];¶[220-

23], Smith discloses all the elements of the ’374 Independent Claims and thus 

anticipates those claims.   The only element that arguably might not expressly 

be described is the claimed Reset Enable function. However, Smith either 

inherently discloses this limitation or, alternatively, it would have been obvious 

in view Smith, as discussed above in ¶[ 220-23], with respect to the ’206 

Independent Claims.  Those reasonings are incorporated by reference herein.  

4. THE ’374 INDEPENDENT CLAIMS ARE OBVIOUS IN 
VIEW OF UEDA COMBINED WITH SMITH 

[274].  It is my opinion that Ueda and Smith each anticipate, or if 

combined, render obvious the Independent Claims.  Should the Board decide 
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either of Ueda or Smith does not anticipate or render obvious the Independent 

Claims, then these claims would be obvious in view of Ueda combined with 

Smith, or alternatively, Smith combined with Ueda. As I have discussed above, 

the only element that is arguably not expressly described in Ueda is the use of 

Ueda’s SnO2 gas sensor to sense smoke.  However, Smith discloses using that 

same sensor for the detection of smoke and the subsequent shutting down of the 

microwave based on its detection.  Alternatively, and as discussed above, the 

only element that is arguably not expressly described in Smith is the Reset 

Enable Function.  However, Ueda discloses enabling the microwave and sensor 

following an automatic sensor shutdown. Thus, the combination of Smith and 

Ueda disclosed both these claim elements. 

[275].  As discussed above in ¶[224-26], with respect to the ’206 

Independent Claims, it would have been obvious to combine Ueda and Smith.  

Those reasonings are equally applicable to render obvious the ’374 Independent 

Claims and are incorporated by reference herein. 

5. THE ’374 INDEPENDENT CLAIMS ARE OBVIOUS IN 
VIEW OF ISDU, UEDA, OR SMITH COMBINED WITH 
BUTT 

[276].   It is my opinion that each of the ’374 Independent Claims is 

obvious over the following combinations: ISDU with Butt; Ueda with Butt; or 

Smith with Butt. Because the rationales supporting a conclusion of obviousness 
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based on these combinations are similar, I will discuss them together.  

[277].  As discussed above in ¶[276], ISDU with Butt; Ueda with Butt; or 

Smith with Butt, respectively disclose all elements of the ’374 Independent 

Claims.  As discussed above in ¶[227-31], with respect to the ’206 Independent 

Claims, it would have been obvious to combine ISDU with Butt; Ueda with 

Butt; or Smith with Butt.  Those reasonings are equally applicable to render 

obvious the ’374 Independent Claims and are incorporated by reference herein. 

6. THE ’374 DEPENDENT CLAIMS AND THE 
DEPENDENT TEMPERATURE CLAIM ARE OBVIOUS 
OVER THE COMBINATION OF EMMA WITH ISDU, 
UEDA, OR SMITH (WITH AN ALTERNATIVE 
ADDITIONAL COMBINATION WITH BUTT). 

[278].   In my opinion, all of the ’374 Dependent Claims are obvious over 

the combination of Emma with ISDU;  all of the ’374 Dependent Claims are 

obvious over the combination of Emma with Ueda; all of the ’374 Dependent 

Claims and the ’374 Dependent Temperature Claim are obvious over the 

combination of Emma with Smith; all of the ’374 Dependent Claims are 

obvious over the combination of Emma with ISDU and Butt; all of the ’374 

Dependent Claims are obvious over the combination of Emma with Ueda and 

Butt; all of the ’374 Dependent Claims and the ’374 Dependent Temperature 

Claim are obvious over the combination of Emma with Smith and Butt.  

Because the rationales supporting a conclusion of obviousness are very similar, 
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they are discussed together.  

[279].  The ̓ 374 Dependent Claims and the ’374 Dependent Temperature 

Claim each depend from their respective ’374 Independent Claim. As discussed 

above, the elements of the ’374 Independent Claims are fully disclosed or 

rendered obvious by ISDU, Ueda, and Smith, either alone or in combination 

with Butt. The ’374 Dependent Claim element of a VOC Sensor is also fully 

disclosed by ISDU, Ueda, and Smith.  See ¶[259-95]. The ’374 Dependent 

Temperature Sensor Claim element or a Temperature Sensor is fully disclosed 

in the Smith specification. See ¶[263]. The remaining claim elements of the 

’374 Dependent Claims are all fully disclosed by Emma. See ¶[198-206]. 

[280].  As discussed above (See ¶[232-42]) with respect to the ’206 

Dependent Claims, it would have been obvious to combine Emma with ISDU, 

Ueda, or Smith (with the alternative additional combination with Butt).  Those 

reasonings are equally applicable to render obvious the ’374 Dependent Claims 

and ’374 Dependent Temperature Claim and are incorporated by reference 

herein. 

[281].  If it is determined that Smith fails to teach the Temperature Sensor 

claim element, in my opinion it would have been obvious based on Smith’s 

teaching to add the Temperature Sensor element to the Smith microwave, and 
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thus to any of the above Smith combinations. For example, as disclosed above 

(See ¶[252]) Smith teaches utilizing a smoke sensor to shut down a microwave.  

Smith also teaches that it was known in the art to use both a temperature sensor 

and a humidity sensor to deenergize a microwave based on both sensors.  It 

would have been obvious to a POSITA to pair the Smith smoke sensor (which 

is also sensitive to humidity) with the known temperature sensor to provide an 

additional means for detecting fires according to the teaching of Smith.  

Substituting the Smith smoke sensor into the combination humidity/temperature 

shutdown configuration would have been nothing more than a substitution of 

one known gas/humidity sensor for another known gas/humidity sensor which 

would have yielded predictable results to a POSITA.  

XI. OPINIONS ON INVALIDITY OF THE ’876 PATENT 

[282].  In my opinion, all of the features and elements of the ’876 

Challenged Claims were well known in the art as of the Effective Filing Date.  

In performing my analysis, I have considered and cited only references that are 

prior art to the ’876 patent. 

A. THE PRIOR ART REFERENCES TEACH ALL OF THE 
ELEMENTS OF THE ’876 CHALLENGED CLAIMS 

1. THE ’876 INDEPENDENT CLAIMS (CLAIMS 1 AND 21) 

[283].  As discussed above, claims 1 and 21 of the Challenged ’876 claims 

contain the same basic elements of the Microwave Oven, Control Circuit, a 
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Smoke Sensor, a Shutdown Function, and a Reset Enable Function described 

above with respect to the ’206 and ’374 Patents.  The teachings of those 

elements are described above in ¶¶[127-206 and 243-63] and are incorporated 

herein by reference.  To the extent there are differences between the ’206 and 

’374 Independent Claims and the ’876 Independent Claims, the following 

additional teachings of the prior art are relevant: 

a. “’876 Microwave oven” or “Microwave oven” 

[284].  Claims 1 and 21 recite “an appliance including…a microwave 

oven, wherein the microwave oven…includes an interior cooking area.” ’876 

petition Ex. 1001(’876 patent) at claim 1.  

[285].  As noted above, the elements of the ’206 and ’374 Microwave 

Oven are discussed with reference to the ’206 and ’374 Challenged Claims and 

are incorporated by reference into this section.  Only additional or different 

elements related to the microwave oven in the ’876 Patent, including an interior 

cooking area, are further discussed here. 

i. Emma 

 Emma discloses a microwave oven with an interior cooking area: 

“A system of linked appliances comprising: a microwave oven connected to a 

source of power.” See, e.g., Ex. 1011 at Claim 1. As shown below in Figure 2, the 

microwave oven 2 is connected to power source 5.    
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Id. at Fig. 2 (annotated). 

 Additionally, Emma states that: “The appliances (microwave and 

refrigerator) may be of standard design with features commonly available. The 

internal components of the appliances are well known and do not need to be 

described herein.” Ex. 1011 at [0026]. It is inherent that the microwave oven must 

contain an interior cooking area based on this teaching.  

ii. ISDU 

  As shown in FIG 4 below, the microwave oven contains an interior 

cooking area (yellow):  
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    Ex. 1012 at Fig. 4 (annotated). 

 

a. “’876 Refrigerator” or “Refrigerator” 

[286].  Claim 21 recites “a refrigerator, wherein the refrigerator is in 

operative electrical connection with the at least one electrical power control 

circuit, wherein the refrigerator includes a plurality of electrically powered 

refrigerator components…” 

[287].  As noted above, the elements of the ’206 and ’374 refrigerator are 

discussed with reference to the ’206 and ’374 Challenged Claims and are 

incorporated by reference into this section.  Only additional teachings related to 
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the plurality of refrigerator components (i.e., “plurality of electrically powered 

refrigerator components”) are further discussed here. 

i. Emma 

[288].  When discussing the different components of the refrigerator 

(i.e., plurality of components) Emma states: “The appliances (microwave and 

refrigerator) may be of standard design with features commonly available. The 

internal components of the appliances are well known and do not need to be 

described herein.” Ex. 1011 at [0026]. It would have been inherent that a 

refrigerator of the design disclosed in Emma contain a plurality of electrically 

powered components based on this teaching, for example at least an electrical 

compressor and a compressor fan.   As a POSITA would have known, in fact, 

these components would have been necessarily found in all consumer-based 

commercial refrigerators.  Additionally, Emma also discloses an electrical 

compressor. “When power to the microwave is demanded, the compressor is 

disabled for a preset minimum period.” Id. at [0011] (emphasis added). Even 

more so, Emma discloses a refrigerator temperature sensor that may be used to 

monitor its status:  

“Under some circumstances, it may be necessary to give the refrigerator 

priority to prevent an undesirable drop in temperature. In the latter 

instance, microcontroller can be coupled to the refrigerator 

temperature sensor to execute a time sequence during which the 
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microwave will be disabled to allow the refrigerator to return to proper 

operating temperatures.” 

Id. at [0037] (emphasis added). 

Emma Figs. 10 and 11 (reproduced below) provide additional support for the 

invalidity of the’876 claims. Figure 10 is a schematic diagram showing current 

sensors 117 and 118 that monitor the current to various components of 

microwave/refrigerator combination. (These are the same current sensors 17 and 

18 shown in Emma Fig. 4) Figure 11 shows the control panel on the microwave 

oven used to program its operation.  As can be seen in Fig. 10, an electrically 

powered light-emitting diode “LED” labeled “Refrigerator” is part of control panel 

122.  The refrigerator may use an LED indicator light to let the user know the 

status of its operation. As Emma states:  

“Refrigerator outlet 115 is also shown to be accessible from the front 

panel [figure 11] and is associated with an LED indicator and reset 

button 114. Similarly, LED indicator 114 is controlled to be on during 

use of the refrigerator and to switch to a flashing mode when the 

microwave is operating.”  

Id. at [0036]. 
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Id. at Fig. 10 (annotated). 

 

Id. at Fig. 11.  
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b. “’876 Smoke Sensor” or “Smoke Sensor” 

 Claim 1 recites: “wherein the microwave oven includes a smoke 

sensor, wherein the smoke sensor is positioned in operative connection with a 

cooking area inside the microwave oven...” Claim 21 similarly recites: “a smoke 

sensor, wherein the smoke sensor is positioned in operative connection with the 

cooking area, wherein the smoke sensor is in operative connection with the at 

least one electrical power control circuit.” 

[289].  As noted above, the elements of the ’206 and ’374 Patents are 

discussed with reference to the ’206 and ’374 Challenged Claims and are 

incorporated by reference into this section.  Only additional teachings related to 

the position of the smoke sensor (i.e., “wherein the smoke sensor is positioned 

in operative connection with a cooking area inside the microwave oven”) are 

further discussed here. 

i. ISDU 

[290].  ISDU discloses a smoke sensor positioned in operative 

connection with the cooking area inside the microwave oven:  Specifically, 

ISDU states that “…smoke detection devices be integrated into range ovens and 

microwaves, the leading causes of domestic structure fires.” Ex. 1012 at 1.  

“We have decided to invest our time and effort towards integrating a smoke 

detection device into a microwave.”  Id. at 3. Additionally, ISDU states, when 
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referring to Figure 4 (reproduced below), as follows: “the smoke detection 

device that will receive a steady influx of air from the cooking cavity.” Id. at 20. 

As shown in FIG 4, the smoke detector is in operative connection with the 

cooking area inside microwave oven through a vent fan.   

 

 

 

 Id. at Fig.4 (annotated). 

ii. Smith 

 Smith discloses a gas sensor (i.e., “smoke sensor”) positioned in 

operative connection with a cooking area inside a microwave oven.  Smith 

describes the need to detect smoke and increasing gas concentration prior to 

combustion: “However, before actually reaching the ignition point, the food begins 
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to char, smoke or smolder, resulting in a second period of relatively rapidly 

increasing gas concentration in the circulating air, comparable to that rate of 

increase which characterizes the normal cooking period.”  Id. at 3:51-54. Referring 

to Figures 1 and 2 below, which comprise different viewing angles of the 

microwave oven, Smith discloses a gas sensor 52 (i.e., “smoke sensor”) positioned 

in operative connection with a cooking area inside the microwave oven:  

Means for sensing the concentration level of such gases in the air 

leaving the cavity is provided in the form of a gas sensor 52 disposed 

in the air flow path between perforations 48 in cavity wall 28 and vent 

openings 50 in cabinet wall 20. Sensor 52 is supported proximate 

perforations 48 by mounting bracket 54 which is suitably secured to 

cavity wall 28. Sensor 52 in the illustrative embodiment of FIG. 2 is a 

gas sensor readily commercially available from Figaro Engineering, 

Inc., identifiable as Model TGS No. [816]14. This sensor is responsive 

to the cumulative concentration of water vapor and various organic 

gases.  

Id. at 3:6-18.    

14 See ¶[167-69]. 
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Id. at Fig. 1 (annotated). 

 

 

Id. Fig. 2 (annotated). 
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iii. Butt 

 As explained below, the system taught by Butt includes a smoke 

sensor in operative connection with the cooking area of a cooking range. Butt’s 

device controls power to an electrical kitchen appliance coupled to a controller, 

where the Butt system includes a smoke detector, panic/reset button and a wireless 

transmitter:  

“In the embodiment of FIG. 1A [shown below], the system 10 

comprises a smoke detector 14 and a wireless transmitter housed 

therein (not shown), a panic/ reset button 12 and a wireless transmitter 

housed therein (not shown), a standard circuit box 26 and a controller 

20 housed therein, an AC power source A, and an electric appliance 

18.”  

Id. at 4:29-34.  
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                Butt at Fig. 1A (annotated). 

2. THE ’876 DEPENDENT CLAIMS (CLAIMS 26 AND 28) 

a. Auxiliary Output Device (Claim 26) 

[291]. Claim 26 of the ̓ 876 Patent recites an Auxiliary Output Device: 

“wherein the microwave oven further includes at least one output device 

including at least one of . . .  an auxiliary electrical outlet, wherein the at least 

one output device is in operative connection with the control circuit, and 

wherein the control circuit is operative to cause the at least one output device to 

be inoperative when the microwave oven demands cooking power.” 

i. Emma 

[292]. Emma discloses a microwave oven that includes at least one 

auxiliary low-power receptacle (i.e., “an auxiliary electrical outlet”) which is in 

operative connection with the control circuit, and wherein the microcontroller is 
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operative to cause the auxiliary low power receptacle to be inoperative when the 

microwave oven demands cooking power. Emma describes enabling and 

disabling power to the microwave oven as well as its first and second power-

supply outlets based on the control algorithm in the processor: 

“wherein the control processor is configured to enable or disable 

power to the microwave oven, the first power Supply outlet and 

the second power Supply outlet, according to an algorithm in the 

control processor, and wherein the algorithm causes the control 

processor to: disable the refrigerator and the second power Supply 

outlet, when the microwave demands power; and enable the second 

power supply outlet when the microwave is off.” 

Ex. 1011 at Claim 1 (emphasis added). 

[293]. As shown in the below diagram of the control circuit (Figure 4), 

Emma discloses a control circuit that provides for digitally operating relays 19, 

20 for controlling the low-power auxiliary outlets 11 and 12 and the refrigerator 

receptacle 15: 

As shown in FIG. 4, in order to control the power to the microwave 

2, refrigerator 3 and receptacles 11 and 12, sensing circuits, may be 

coupled to the controller to monitor current to the appliances and 

the auxiliary receptacles. A relay 20 is connected in the power line 

to the refrigerator and may be actuated by signals from controller 4. 

In particular, according to an embodiment of this application, 

sensing circuits 16, as shown in FIG. 4, have sensors 17 and 18 
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coupled to the power line of the auxiliary outlets 11 and 12 to 

monitor the current being used by a connected device. 

Id. at [0029]. 

 

    Id. at Fig. 4 (annotated).  
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[294]. Lastly, as Emma teaches in the embodiment of FIG. 7 (reproduced 

below), priority is given to the power demands of the microwave oven. “Use of 

the receptacles 11, 12, and 15 are, therefore, disabled during microwave 

operation. The operational models…may be established by algorithms that are 

programmed or imbedded in controller 4.” Id. at [0038]. 

 

 Id. at Fig. 7 (annotated). 

b. VOC Sensor (Claim 28) 

i. ISDU 
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[295]. ISDU discloses both “ionization and photoelectric smoke detectors.”  

Ex. 1012 at  9. 

ii. Smith 

[296]. As discussed above, Smith discloses a microwave oven which 

includes a smoke /gas sensor. See ¶[165-70]. The Smith gas sensor is adapted to 

detect VOCs and is thus a VOC sensor.  

iii. Butt 

[297].  Butt’s exemplary smoke detectors include: “ADEMCO 5806 

detector, the SecureLinc (73942) detector, and the Wisdom 433 MHz Wireless 

Smoke Detector.” Ex. 1015 at 4:49-52. The ADEMCO 5806 is a photoelectric 

smoke detector. The ADEMCO 5806 installation instructions15 are included as 

Appendix E.  Reviewing these instructions reveals that the ADEMCO 5806 

smoke detector is a “Photoelectric Smoke Detector/Transmitter.”  Accordingly, 

it is my opinion that Butt discloses a photosensor type of smoke sensor. 

B. REASONING Supporting Opinions on Invalidity of the’876 
PATENT 

1. THE ’876 CHALLENGED CLAIMS ARE OBVIOUS IN 
VIEW OF EMMA COMBINED WITH ISDU 

[298].  In my opinion, each of the ’876 Challenged Claims is obvious in 

15 See, for example: https://advancedsecurityllc.com/wp-
content/uploads/Honeywell%205806%20Installation-Instructions-Manual.pdf 
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view of Emma combined with ISDU. To the extent the Board determines that 

the combination does not expressly recite a “plurality of electrically powered 

refrigerator components,” and “the smoke sensor is positioned in operative 

connection with a cooking area inside the microwave oven”, it is my opinion 

that it would have been obvious to do so. First, it would be obvious to a person 

of ordinary skill in the art that in order for the refrigerator discussed in Emma to 

operate properly, there would have to have been more than one electrically 

powered refrigerator component (i.e., “a plurality”). Emma teaches “The 

appliances (microwave and refrigerator) may be of standard design with 

features commonly available. The internal components of the appliances are 

well known and do not need to be described herein.” Ex. 1011 at [0026].  In my 

opinion, a POSITA would understand this to mean that Emma contained at least 

a plurality of electrically powered refrigerator components or, alternatively, it 

would have been obvious to include a plurality of electrically powered 

refrigerator components. Some examples of the latter would have included a 

compressor (explicitly disclosed), an indicator light (expressly disclosed), 

control circuitry (expressly disclosed), a compressor fan, an internal light, 

and/or a circulating fan.  

[299]. Further, the ’876 Challenged Claims recite that “the smoke sensor is 

positioned in operative connection with a cooking area inside the microwave 
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oven”. In my opinion, ISDU meets this limitation, because it operates in 

response to conditions in the microwave. However, to the extent the Board 

determines there is a positioning requirement in the claims, and ISDU’s smoke 

sensor is not in “operative connection with the cooking area inside the 

microwave oven”. In my opinion, however, it would have been obvious to do 

so. Based on the teaching and suggestion provided in ISDU, I believe it would 

have been obvious to a POSITA to place the smoke sensor to be in sufficient 

position to the cooking area for it to operate with respect to the source of smoke 

(initiating at the food being heated). In my opinion, it is consistent with the 

express teaching of ISDU that the sensor be integrated with the microwave 

oven. Additionally, ISDU specifically teaches this concept. When referring to 

prior art, ISDU states as follows: “[w]ith the introduction of a smoke detection 

circuit inside the microwave the consumer will be alerted, by a louder more 

intense alarm, that they have overcooked their food or that there is another 

cause of smoke inside the microwave.” Ex. 1012 at 4.  

[300].  Based on ISDU’s teaching and/or the motivation to have the smoke 

sensor be optimally positioned in a location to detect generated smoke close to 

its source, I believe a POSITA would have placed, or at least tried to place, the 

smoke detection sensor in operative connection with the cooking area of the 

microwave oven; otherwise, it would not have functioned as intended.  In my 
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further opinion, the POSITA would have had a reasonable expectation of 

success in detecting smoke more quickly compared to attempting to detect 

smoke using a smoke detector positioned further away from the cooking area. 

[301].  Additionally, it would have been “obvious to try” placing the 

sensor in operative connection with the cooking area of the microwave as 

opposed to outside/around the microwave oven, as there are only a finite 

number of identified, predictable solutions (i.e., just two feasible: inside or 

outside), with a reasonable expectation for success. ISDU emphasized that at 

the time there was a market need to prevent fires (as shown in Ex. 1012 at 1) 

but only a finite number of solutions for integrating smoke sensors into 

microwave ovens. Further, it is my opinion it would have been obvious to 

integrate any smoke sensor inside a microwave oven to create a commercially 

integrated package for sale and shipping. I believe a POSITA would have 

pursued trying to place the smoke detection sensor inside the microwave oven 

with a reasonable expectation of success which would have been grounded on 

the disclosures of the prior art.  

[302].  Should the Board decide that “operative connection” requires close 

proximity, ISDU teaches this as well. See ¶[290]. Further,, it would have been 

well understood by a POSITA, based on the art, how a microwave oven and a 
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smoke-detection sensor work (the smoke detector should be in proximity to the 

cooking operation to detect the smoke) A POSITA would have substituted the 

placement of the smoke sensor inside, as opposed to outside/around the 

microwave oven, and would have obtained predictable results.  

[303].  In my opinion, there are numerous reasons why a POSITA would 

have combined the microwave/refrigerator combination of Emma with the 

smoke sensor of ISDU. First, all the claimed elements were known in the prior 

art, and a POSITA would have combined the elements as claimed by known 

methods, with no change in their respective functions. Such a combination 

would have yielded nothing more than results that would have been predictable 

to one of ordinary skill in the art. While Emma fails to recite a smoke sensor, 

Emma does disclose adding functionality to appliances by cycling power to a 

refrigerator and auxiliary electrical outlets for the purpose of improving the 

safety of the Emma appliance (e.g., preventing overload conditions). Emma’s 

teaching would have motivated a POSITA to look to further microwave 

functionalities, including those in ISDU. 

[304].  Both Emma and ISDU disclose shutdown conditions while using 

electrical cooking appliances that provide added functionality. Additionally, 

ISDU explicitly relates to added features of microwave ovens. See ¶[96-100]. I 
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believe it would have been obvious to a POSITA to combine the additional 

microwave oven safety features of ISDU with the Emma 

microwave/refrigerator combination appliance to provide the added microwave 

features discussed in ISDU, namely to enable the Emma microwave to shut 

down upon the detection of smoke, and to reenable the Emma microwave for a 

further cooking session when the smoke had cleared. Further, it would have also 

been obvious to a POSITA to modify ISDU with the features of the microwave 

/ refrigerator combination of Emma for the purpose and convenience of having 

an “all-in-one appliance” in addition to the safety feature of managing total 

power draw, as is taught by Emma.  

2. THE ’876 CHALLENGED CLAIMS ARE OBVIOUS IN 
VIEW OF EMMA COMBINED WITH SMITH 

[305].  In my opinion, each of the ’876 Challenged Claims is obvious in 

view of Emma combined with Smith. As discussed above, Emma discloses a 

microwave refrigerator combination. Smith teaches a microwave oven that is 

designed to shut down the microwave based on a smoke sensor positioned 

inside the microwave oven and in operative connection with the cooking area 

detecting the food being coed, almost reaching its combustion point. See ¶[180-

81].  The only element of Smith which might be argued is not expressly recited 

is the Reset Enable Function. Nevertheless, I believe it would have been 

obvious to a POSITA to modify Smith and/or the Smith-Emma combination to 
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reset the microwave oven following the smoke sensor no longer sensing smoke. 

First, based on a teaching suggestion or motivation in Smith, a POSITA would 

modify Smith and/or the Smith-Emma combination to obtain the Reset Enable 

Function.  

[306].  The design of Smith and/or the Smith- Emma combination is non-

destructive in that the designed mechanism to shut down the microwave during 

a smoke-sensor event is configured to be reversible by the microcontroller 

control circuit of Smith and/or the Smith-Emma combination via the use of an 

electronically-controlled relay. Further, Smith and/or the Smith-Emma 

combination teaches that a goal of the Smith smoke sensor is to anticipate fires 

before they occur. Ex. 1014 at 1:6-9. Resetting the microwave – undamaged 

upon early detection of a fire in its early stages – would re-enable the 

microwave for use again in a subsequent cooking session and would prevent 

replacing a costly appliance or arranging a service call when such replacement 

or service call would be unnecessary.  Moreover, a POSITA would have 

understood that modifying Smith and/or the Smith- Emma combination to 

return to a reset state following a shutdown condition and resetting the smoke 

detection circuitry would yield a reasonable expectation of success and allow 

for successive detection of smoke events. A POSITA would have understood, 

for example, that a microwave is a commercially sold cooking appliance. It 
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would be problematic to offer for sale a microwave oven that had to be serviced 

or replaced after just one trip of its smoke-detection circuit. Lastly, as discussed 

previously, it would have been “obvious to try” to add a Reset Enable Function 

because all of the microwave components disclosed in Smith and/or the Smith- 

Emma combination are non-destructive, as discussed above, and are designed to 

be power cycled. Thus, there would only be a finite number of potential 

solutions and conditions for restarting the microwave after the shutdown. A 

POSITA would have included such a feature with a reasonable expectation of 

success.  

[307].  There are numerous reasons why a POSITA would have combined 

the microwave refrigerator combination taught in Emma with the Smoke Sensor 

operatively placed inside the microwave oven in Smith.  

[308].  First, Emma and Smith each relate to optimizing electric cooking 

appliances. Second, all the claimed elements of the Challenged Claims were 

known in the prior art, and a POSITA would have combined the elements as 

disclosed by known methods for the purposes of providing Emma’s microwave 

/ refrigerator combination with Smith’s smoke sensor operatively connected 

with the cooking area. I believe that such a combination would have yielded 

nothing more than predictable results to one of ordinary skill in the art. While 
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Emma fails to recite a smoke sensor, Emma does disclose adding functionality 

to appliances by cycling power to a refrigerator and auxiliary electrical outlets 

for the purpose of improving the safety of the Emma appliance (preventing 

overload conditions). Emma’s teaching would motivate a POSITA to look to 

further microwave functionalities, including those in Smith.  

[309].  Any inclusion of Smith’s smoke sensor, operatively connected with 

the cooking area, with Emma would have resulted in such elements merely 

performing the same function as they do separately, i.e., sensing smoke to 

withdraw electrical power from an electrical cooking appliance, and then 

enabling the resetting of the electrical cooking appliance. A POSITA would 

have recognized that the results of said combination were predictable, because 

Emma and Smith function to digitally control power-control circuitry for an 

electrical appliance based on a sensor input. 

[310].  Third, a POSITA would have been motivated to combine Emma 

and Smith based on the teachings of each reference. Specifically, Emma and 

Smith are each directed towards shutting down a component of the device in 

response to a sensor output indicative of an unwanted condition. Emma teaches 

a withholding of power based on the power demands of the microwave oven. I 

believe that Smith inherently teaches a power-control relay designed to be 
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power cycled by the controller. It would have been obvious to a POSITA to 

modify Emma with Smith to include the smoke sensor in operative connection 

with the microwave oven following the elimination of the unwanted condition 

that had been detected, and then re-check for smoke condition for the added 

benefit of reusing the microwave oven. In my opinion, a POSITA would have 

been able to pursue any of these known potential solutions with a reasonable 

expectation of success grounded in the disclosures of the prior art.  

[311].  Lastly, a POSITA would also have found the asserted combinations 

of Emma and Smith “obvious to try”. As shown in Emma and Smith, at the time 

of the invention there was a recognized need in the art to optimize microwave 

ovens. Ex. 1011 at [0007] 1014 at 1:6-40. Therefore, it would have been 

obvious to a POSITA to try this combination. 

3. THE ’876 CHALLENGED CLAIMS ARE OBVIOUS IN 
VIEW OF EMMA COMBINED WITH BUTT, AND 
ALTERNATIVELY, WITH BUTT AND SMITH 

[312].  In my opinion, each of the ’876 Challenged Claims are obvious 

in view of Emma combined with Butt or, alternatively, with Butt and Smith. It 

would have been obvious to combine the microwave / refrigerator combination 

of Emma with the smoke sensor taught in Butt. The only element of an 

Emma/Butt combination which one might argue is not expressly recited is 

“wherein the smoke sensor is positioned in operative connection with a cooking 
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area inside the microwave oven.” Nevertheless, it would have been obvious to a 

person of ordinary skill in the art to modify the Emma/Butt combination to 

teach a smoke sensor in operative connection with a cooking area inside a 

kitchen appliance -- in this case a microwave oven. As discussed above, Butt 

teaches a user-enabled reset device which can be initiated following the smoke 

detector unit detecting smoke and ceasing the supply of power to the appliance. 

See ¶[105-08]. Butt’s reset function reinitializes the system for further use by 

checking for a smoke-alarm system signal and then closing a relay to reconnect 

the electrical appliance to AC power if no such signal is detected. See ¶[192-

95].  As discussed above, there are numerous reasons why a POSITA would 

have made a modification to the Emma/Butt combination so as to position the 

smoke-detection sensor in operative connection with the inside of the 

microwave oven. First, based on the teaching and suggestion provided in the 

Emma/Butt combination, it would have been obvious to a POSITA to place the 

smoke sensor to be in operative connection with the cooking area inside the 

microwave oven, because doing so would place the sensor in closer proximity 

to the source of smoke (initiating at the food being heated). The smoke detector 

would need to be in operative connection for it to function as a smoke detector. 

It would have been consistent with the express teaching of Butt that the sensor 

be integrated with the kitchen appliance.  
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[313].  Based on Butt’s teaching and/or the motivation to have the smoke 

sensor be positioned in a location to detect generated smoke close to its source, 

a POSITA would have placed, or at least tried to place, the smoke-detection 

sensor in operative connection with the cooking area of any kitchen appliance -- 

in this case a microwave oven. The POSITA would have had a reasonable 

expectation of success in detecting smoke more quickly compared to attempting 

to detect smoke using a smoke detector positioned further away from the 

cooking area.  

[314].  There are numerous reasons why a POSITA would have combined 

the microwave / refrigerator combination of Emma with the smoke sensor of 

Butt. First, all the claimed elements were known in the prior art, and a POSITA 

would have combined the elements as claimed by known methods, with no 

change in their respective functions. The combination would have yielded 

nothing more than predictable results to one of ordinary skill in the art. While 

Emma fails to recite a smoke sensor, Emma does disclose adding functionality 

to appliances by cycling power to a refrigerator and auxiliary electrical outlets 

for the purpose of improving the safety of the Emma appliance (preventing 

overload conditions). Emma’s teaching would have motivated a POSITA to 

look to further microwave functionalities, including those in Butt. 
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[315].  Both Emma and Butt disclose shutdown conditions while using 

electrical cooking appliances that provide added functionality. Additionally, 

Butt explicitly relates to added features of kitchen appliances.  See ¶[105-08].  It 

would have been obvious to a POSITA to combine the additional kitchen-

appliance safety features of Butt with the Emma microwave / refrigerator 

combination so as to enable the Emma microwave to shut down upon the 

detection of smoke, and to reenable the Emma microwave for a further cooking 

session when the smoke had cleared. Further, it would have also been obvious 

to a POSITA to modify Butt with the features of the microwave / refrigerator 

combination of Emma for the purpose and convenience of having an “all-in-one 

appliance” in addition to the safety feature of managing total power draw as 

taught by Emma. 

[316].  To the extent the Board determines that the combination of Emma 

and Butt does not render obvious the Challenged Claims, it would have been 

obvious to a POSITA to combine Emma with Butt and Smith. 

[317].  Emma, Butt and Smith each relate to optimizing electric cooking 

appliances. Second, all the claimed elements of the Challenged Claims were 

known in the prior art, and a POSITA would have combined the elements as 

disclosed by known methods for the purposes of modifying Emma’s microwave 
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refrigerator combination to include Smith’s smoke sensor to be operatively 

connected with its cooking area and to include Butt’s smoke sensor and reset 

functionality. Such a combination would have yielded nothing more than 

predictable results to one of ordinary skill in the art. Any inclusion of Butt’s 

reset functionality with Smith’s smoke sensor operatively connected with the 

cooking area into Emma would result in such elements merely performing the 

same function as they do separately, i.e., sensing smoke to withdraw electrical 

power from an electrical cooking appliance and then re-enabling the electrical 

cooking appliance. A POSITA would have recognized that the results of said 

combination were predictable, because Emma, Butt and Smith function to 

digitally control power-control circuitry for an electrical appliance based on a 

sensor input.  

[318].  Third, a POSITA would have been motivated to combine Emma 

Butt and Smith based on the teachings of each reference. Specifically, Emma, 

Butt and Smith are each directed towards shutting down a component of the 

device in response to a sensor output indicative of an unwanted condition, 

Emma teaches the withholding of power based on the power demands of the 

microwave oven. Butt discloses shutting down electrical cooking appliances in 

response to a smoke sensor, and also discloses resetting the electrical power 

supply to the cooking appliance after a smoke-triggered shutdown condition. 
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See ¶[182-85].  Similarly, Smith inherently teaches a power-control relay for 

the microwave magnetron designed to be power cycled by the controller. See 

¶[104].  It would have been obvious to a POSITA to modify Emma with Butt 

and Smith to include the smoke sensor in operative connection with the 

microwave oven with the reset functionality disclosed by Butt for the added 

benefit of reusing the microwave oven. A POSITA would have been able to 

pursue any of these known potential solutions with a reasonable expectation of 

success grounded in the disclosures of the prior art.  

[319].  Further, a POSITA would also have found the asserted 

combinations of Emma and Butt with Smith “obvious to try.” As shown in 

Emma, Butt, and Smith, at the time of the invention there was a recognized 

need in the art to optimize microwave ovens. Ex. 1011 at [0007]; Ex. 1015 at 

1:22-44 and Ex.1014 at 1:6-40. Therefore, it would have been obvious to a 

POSITA to try this combination.  

[320]. Lastly, if it is determined that Butt fails to teach the VOC Sensor 

claim element, it would have been obvious to a POSITA to use either a 

photoelectric or ionization smoke sensor as the smoke sensor in Butt, because 

photoelectric and ionization smoke sensors were common smoke-detector 

designs that would have been known to a POSITA.  Such designs are further 
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evidenced by ISDU which discusses both ionization and photoelectric smoke 

detectors. Ex.1012 at 9. 
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XII. CONCLUSION 

[321]. I declare that all statements made herein of my knowledge are true, 

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

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

statements and the like so made are punishable by fine or imprisonment, or 

both, under Section 1001 of Title 18 of the United States Code. I further declare 

under penalty of perjury under the laws of the United States of America that the 

foregoing is true and correct. 

 

 
Date: 

Mark N. Horenstein, Ph.D. 
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MARK N. HORENSTEIN, Ph.D. 
40 Hastings St., West Roxbury, MA 02132 
Tel: (617)-792-4095  mhoren@mhoren.net 

 
Areas of Expertise 
Electric Power Systems, Applied Electromagnetics, Analog and Digital Circuits, Power 
Electronics, Radio Communications, Electrical Wiring for Building Applications (National 
Electric Code) 
 
Education 
Massachusetts Institute of Technology Ph.D. Electrical Engineering                         1978  
(Electric Power Systems Engineering Laboratory) 
Thesis Area: High-Voltage (800 kV) DC Insulators 
 
University of California at Berkeley M.S. Electrical Engineering                              1975 
Research Area: Beam Plasma Interactions 
(Solid State Optics Laboratory) 
 
Massachusetts Institute of Technology S.B. Electrical Engineering      1973  
 
Employment History 
Boston University  
 Professor, Dept. of Electrical and Computer Engineering*   2000 - 2020 

Associate Chair for Undergraduate Programs - ECE Department             2011 - 2015 
   Associate Dean for Graduate Programs and Research, Engineering  1999 - 2007 
   Associate Professor, Dept. of Electrical and Computer Engineering  1985 - 2000  
   Assistant Professor, Dept. of Electrical and Computer Engineering  1979 - 1985  
           *Professor Emeritus as of 1/2021 
 
Spire Corporation 

Research Scientist         1978 – 1979 
High-Voltage Transmission Line Pulsed-Power Division.  
Worked on 400-kV energy systems for rapid deployment of stored energy.   
        

Professional Affiliations  
• Institute of Electrical and Electronic Engineers (IEEE) Life Fellow  
• Electrostatics Society of America (Past President and Life Member) 
• European Federation of Chemical Engineers, International Fellow in Electrostatics   
• National Association of Radio and Telecommunications Engineers: Certified Electrostatic 

Discharge Engineer 
• Registered Professional Engineer - Electrical (previously) Commonwealth of 

Massachusetts 
• Journal of Electrostatics (Editor Emeritus; Editor for 14 years) 

 
Current Research Activities 

Self-Cleaning Solar Panels via Traveling Wave Electrodynamic Screen: Modeling and 
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Commercialization 
 

Teaching Experience 
Electric Circuits, Power Electronics, Integrated Circuit Electronics Electromagnetics, 
Antennas and Propagation, Engineering Design. 

 
Prior Expert Witness & Litigation Work in Which Testimony Given  
 (Past 5 years - full list available upon request) 
  

Present: 
Bel Power Solutions v Monolithic Power Systems 
United States District Court for the Western District of Texas  
Case No. No. 6:21-cv-00655-ADA 
Working on Behalf of Bel Power 
Matter: Distributed DC Power Integrated Circuits 
Expert Reports, Deposition 
Status: Ongoing 
 
Polaris Power LED Technologies v. Nintendo of America. 
Nidec Motor Corporation v Broad Ocean Motor, LLC. 
United States District Court for the Western District of Washington at Seattle  
Case No. 2:22-cv-00386-JLR 
Working on Behalf of Nintendo. 

 Matter: Brightness Control of LED Lighting 
 Declaration  
 Status: Ongoing 
 

NOCO Company vs Horizon Brands Europe GmbH 
Düsseldorf District Court, Germany 
Docket No.: 4a O 18/21 
Working on Behalf of Horizon Brands  
Matter: Battery Power Packs for Vehicle Starting 
Expert Report 
Status: Ongoing  

 
November 2022: 
            Ampt v. Solar Edge, Inc. 

U.S. International Trade Commission  
Inv. No. 337-TA-1327 
Working on Behalf of Solar Edge 
Matter: Grid Interfaces for Solar Panels 
Microcontroller Source Code Analysis, Report 
Status: Settled 
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June 2022: 
Ericsson Inc. v Apple Inc. 
U.S. International Trade Commission  
Inv. No. 337-TA-1300 
Worked on Behalf of Ericsson, Inc. 

 Matter: Smartphone Electronics 
  Declaration, Deposition 
 Status: Settled 
 
 Owl v SnapPower 
 U.S. District Court for the Northern District of Texas, Dallas Division 
 Civil Action No. 3:21-cv-02719-N 

Worked on Behalf of SnapPower 
Matter: Active LED Cover Plates for Receptacles and Light Switches 
Expert Report (Claim Construction) 
Status: Pending 

 
January 2022: 

The NOCO Company vs. Winplus North America, Inc.  
U.S. International Trade Commission  
Inv. No. 337-TA-1256 
Worked on Behalf of Respondent Winplus 
Matter: Battery Power Packs for Vehicle Starting 
Declarations, Deposition, Hearing Testimony 
Status: ITC Decision on behalf of Winplus 

 
 May 2021: 

Analog Devices, Inc. vs. Xilinx, Inc. 
U.S. Patent and Trademark Office 
Case IPR2020-01606 
Request for Inter Partes Review of US Patent 7,280,590 
Worked on behalf of Patent Owner Xilinx 
Matter: Integrated Circuit Architectures 
Declarations, Deposition 
Status: Settled 

 
December 2021 

CFL Technologies LLC v.  Osram Sylvania, Inc. and 
Ledvance, LLC. 
United States District Court for the District of Delaware 
C.A. No. 18-1445 (RGA) 
Worked on behalf of Defendant Ledvance 
Matter: Compact Fluorescent Lamps 
Declarations on Claim Construction 
Status: Settled 
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October  2021: 
Astronic Test Systems, Inc. v. Teradyne, Inc 
US Patent and Trademark Office 
Case IPR2021-00350 
Request for Inter Partes Review of U.S. Patent 7,395,479 
Worked on behalf of Patent Owner Teradyne 
Matter: Automated Test Equipment 
Declaration, Deposition 
Status: Markman Decision in favor of Astronic 

 
September 2021 

Samsung Electronics Co. Ltd. and Samsung Electronics  
America, Inc. v. Gui Global Products, Ltd.  
U.S. Patent and Trademark Office 
Case IPR2021-00338 
Request for Inter Partes Review of US Patent 10,589,320   
Matter: Wireless Earbuds and Devices 
Declaration, Deposition 
Status: On hold 

 
January 2021: 

MAGicALL vs. Advanced Energy and Eaglerise 
United States District Court, District of Colorado 
1:17-cv-02582-DDD-NRN 
Matter: Inductors for Solar Energy Transfer 
Worked on behalf of MAGicALL 
Deposition 
Status: On hold 

 
December 2020: 

Voltstar Technologies, Inc. vs. Superior Communications and  
AT&T Mobility, Inc. 

 United States District Court, Central District of California 
 2:19-CV-07355-JAK-E 
 Matter: Qi Wireless Charging Systems 
 Worked on behalf of Superior/ATT 
 Declaration, Deposition 
 Status: Settled 
 
January 2020: 

Bell Northern Research vs. Coolpad Technologies et. al.   
United States District Court, District of Southern California 
3:18-cv-01784-CAB-BLM 
Matter: Mobile Phones 
Worked on behalf of Bell Northern Research 
Opening Report, Code Analysis, Product Testing, Rebuttal Report, Deposition 
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Status: Settled 
  

January 2020: 
Bell Northern Research vs. ZTE et. al. 
United States District Court, District of Southern California 
Matter: Mobile Phones    
Worked on behalf of Bell Northern Research 
Opening Report, Code Analysis, Product Testing, Rebuttal Report, Deposition 
Status: Settled 

 
January 2019: 

SnapRays LLC v. AllTrade, Enstant, et al. 
U.S. International Trade Commission - Inv. No. 337-TA-1124 
Matter: Active Electric Cover Plates 
Worked on behalf of Complainant SnapRays 
Opening Report, Product Testing, Rebuttal Report, Deposition 
Status: Appeared before the ITC.  Settled 
  

April 2018: 
Lincoln Electric Company v. Harbor Freight Tools 
U.S. District Court for Northern District of Ohio, Eastern Division 
Case No. 1:17-cv-02329 
Matter: Driving Circuits for Welding Machines 
Worked on behalf of Defendant Harbor Freight 
Opening Report, Product Testing, Rebuttal Report, Deposition 
Status: Settled 

  
July 2018 

RB-TPG San Jose v Tyco Fire Products 
U.S. District Court for the Northern District of California,  
Case No: 5:17-cv-03655 
Matter: RF Interference with Wireless Fire Alarm Systems 
Worked on behalf of Plaintiff RB-TPG 
Opening Report, Rebuttal Report, Deposition, Jury Trial 
Status: Jury finding for Defendant 

 
September 2018: 

UPI v. Richtek Corp. 
U.S. International Trade Commission  Inv. No. 337-TA-698 
Matter: Integrated Circuits for Power Applications 
Worked on behalf of Richtek USA 
Expert report, Rebuttal Report, Deposition, Testimony at ITC Hearing 
Status: Decision in favor of Richtek    

 
 November 2018: 

Broad Ocean LLC v. Nidec Corp 
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Request for Inter Partes Review of US Patent 7,990,092 
Matter: Electric Motors for HVAC Control 
Worked on Behalf of Patent Owner Nidec 
Declaration, Deposition. 
Status: Settled 
  

Technical Consulting 
Griswold Corporation (Nov 2015 – Nov 2016) 
Electric Water Treatment Devices 
WAVE Reaction Chamber Design Review 
  
CSL Consulting/Harvard Business School (Aug 2018) 
Evaluation of Electrostatic Fields on LED Screen 
 

Research Grants (Under Boston University) 
 

Development of Prototype Self-Cleaning Solar: Massachusetts Clean Energy Center 
(Subject: Self-Cleaning Solar Collectors) 
 
Self-Cleaning Solar Panels: US–Israel Binational Science Foundation 
(Subject: Self-Cleaning Solar Collectors) 
 
Enhancement of Optical Efficiency of CSP – U.S. Dept. of Energy 
(Subject: Self-Cleaning Solar Collectors) 
 
In-Air Electric-Field Sensor Circuit for Airborne Applications - U.S. Navy STTR Phase 
I:  N68335-15-C-0271 via White River Technologies. (Subject: Electric Field-Mill UAV 
Sensor) 
 
Compact Low-Power Driver for Deformable Mirror – NASA via Boston Micromachines 
(Subject: High Voltage MEMS Driver for Adaptive Optics) 

 
 
Publications 
 
Books: 
 

M. N. Horenstein, Design Concepts for Engineers, 5thEd., Upper Saddle River, NJ: 
Prentice Hall, 2015.  
 
M. N. Horenstein, Microelectronic Circuits and Devices, 2nd Ed. Upper Saddle River, NJ: 
Prentice Hall, 1995 

 
Journals Articles and Conference Papers (partial list): 
 

Bernard, A.A.R, Horenstein, M.N.; Mazumder, M.K, et al, Optimization of optical 
performance and dust removal efficiency of electrodynamic screen (EDS) films for 
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improving energy-yield of solar collectors, 2018 IEEE 7th World Conference on 
Photovoltaic Energy Conversion (WCPEC) (A Joint Conference of 45th IEEE PVSC, 
28th PVSEC & 34th EU PVSEC), p 3451-4, 2018 
 
Morales, C., Horenstein, M.; Mazumder, M., et al, Field-evaluation of electrodynamic 
screens for maintaining high optical efficiency operation of solar collectors  2017 IEEE 
44th Photovoltaic Specialist Conference (PVSC), p 2870-4, 2017 
 
Mazumder, M.K., Horenstein, M.N.; Sayyah, A.; et al, Mitigation of dust impacts on 
solar collectors by water-free cleaning with transparent electrodynamic films: Progress 
and challenges 2017 IEEE 44th Photovoltaic Specialist Conference (PVSC), p 6 pp., 
2017 
 
Sayyah, A.,  Crowell, D.R.; Raychowdhury, A., Horenstein, M.N. ; Mazumder, M.K. , 
“An experimental study on the characterization of electric charge in electrostatic dust 
removal”, Journal of Electrostatics, June 2017, pgs. 173-9 
 
Sayyah A, Horenstein MN, Mazumder MK, Ahmadi G,  “Electrostatic Force Distribution 
on an Electrodynamic Screen,” Journal of Electrostatics 81:24-36 Jun 2016  
 
Sayyah A, Horenstein MN, Mazumder MK, “A Comprehensive Analysis of the Electric 
Field Distribution in an Electrodynamic Screen, Journal of Electrostatics 76:115-126 
Aug 2015  
 
Mazumder MK, Stark JW, Heiling C, Liu M, Bernard A, Horenstein MN, Garner S, Lin 
HY, “Development of Transparent Electrodynamic Screens on Ultrathin Flexible Glass 
Film Substrates for Retrofitting Solar Panels and Mirrors for Self-Cleaning Function, 
MRS Advances 1(15):1003-1012 2016  
 
Dai S, Knepper RW, Horenstein MN, “ 300-V LDMOS Analog-Multiplexed Driver for 
MEMS Devices, ” IEEE Transactions On Circuits And Systems I-Regular Papers 
62(12):2806-2816 Dec 2015  
A. Sayyah, M.N. Horenstein, M.K. Mazumder, "Energy yield loss caused by dust 
deposition on photovoltaic panels", Solar Energy, v 107, p 576-604, Sept. 2014. 

 
M. N. Horenstein, M. K. Mazumder, R. C. Sumner, J.W. Stark, T. Abuhamed, R. 
Boxman, "Modeling of trajectories in an electrodynamic screen for obtaining maximum 
particle removal efficiency", IEEE Transactions on Industry Applications, v 49, n 2, p 
707-13, March-April 2013. 

 
Klausner, A., Trachtenberg, A.; Starobinski, D.; Horenstein, M., "An Overview of the 
Capabilities and Limitations of Smartphone Sensors", Int.. Jour of Handheld Computing 
Research, v 4, n 2, p 69-80, April-June 2013 

 
Mazumder, M. Horenstein, M.N.; Stark, J.W.; Girouard, P.; Sumner, R.; Henderson, B.; 
Sadder, O.; Hidetaka, I.; Biris, A.S.; Sharma, R., "Characterization of Electrodynamic 
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Screen Performance for Dust Removal from Solar Panels and Solar Hydrogen 
Generators", IEEE Transactions on Industry Applications, v 49, n 4, p 1793-800, July-
Aug. 2013 
 
Horenstein, M.N., Mazumder, M.; Sumner, R.C., Jr., "Predicting particle trajectories on 
an electrodynamic screen - theory and experiment" J. of Electrostatics, v 71, n 3, p 185-8, 
June 2013 

 
Mazumder, M.; Horenstein, M.N.; Stark, J.W.; Girouard, P.; Sumner, R.; Henderson, B.; 
Sadder, O.; Hidetaka, I.; Biris, A.S.; Sharma, R. "Characterization of Electrodynamic 
Screen Performance for Dust Removal from Solar Panels and Solar Hydrogen 
Generators" IEEE Transactions on Ind. Applications, Volume: 49, Issue: 4, 2013 

 
Horenstein, M.N.; Sumner, R.; Miller, P.; Bifano, T.; Stewart, J.; Cornelissen, S., 
"Ultralow-power multiplexed electronic driver for high resolution deformable mirror 
systems", Proceedings of the SPIE v 7930, p 79300M, 2011. 

 
 
 
Horenstein, M.N., A Simulation Model for Understanding Propagating Brush Discharges: 
Comparison of Theory and Experiments, IEEE Trans. on Ind. Applications, 47(1), 2011, 
344 - 349.  
 
Mazumder, M.K., Srirama, P.K., Sharma, R; Biris, A.S., Hidetaka, I, Trigwell, S, 
Horenstein, M.N, Lunar and Martian Dust Dynamics, IEEE Industry Applications 
Magazine, 16 (4), 2010, 14-21.  
 
M. Horenstein, Electrostatics of Nanoparticles: What's the Same, What's different? 
Journal of Electrostatics, 67 (2-3), May 2009, pp 384-393  
 
M. Horenstein and M. Datta, "The Electrostatics of Charged Insulating Sheets Peeled 
From Grounded Conductors", J. of Physics: Conference Series 142 (2008) 012076 
(refereed publication) 
  
T. Sugimoto, K. Nonaka, and M. Horenstein, "Bidirectional electrostatic actuator 
operated with charge control" Journal of Microelectromechanical Systems, v 14, n 4, 
Aug. 2005, p 718-24. 
 
J. C. Crager and M.N. Horenstein, "Distributed Parameter Model for Computing Energy 
Dissipation in Brush-Type Electrostatic Discharges," Journal of Electrostatics, 63 
(2005), 239-247. 

 
J.C. Crager and M.N. Horenstein, "Measurement of Optical Intensity and Fluence 
Generated by Spark Discharges", Electrostatics 2003: Institute of Physics (UK) Conf. 
Series, (178)149-154 2004 
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Patents: 
 

P. Horn, M. Horenstein, and D. Parent. "Air Distributing and Ionizing Systems." 
(US Patent 5,491,602) 
 
M. Horenstein, "Method and Apparatus for Detecting Leaks in Electrically-Insulative 
Protective Articles such as Condoms, Surgical Gloves, and the Like Using Gaseous 
Electrostatic Ions." (US Patent 5,455,507) 
 
Jackson and M. Horenstein, "Nasopharyngealometric Apparatus and Method" (US Patent 
5,316,002) 
 
T. Bifano and M. Horenstein, "MEMS-based spatial-light modulator with integrated 
electronics"(US Patent 6,529,311) 
 
Method for Linearizing Deflection of a MEMS Device Using Binary Electrodes and 
Voltage Modulation  (US Patent 7385268) 
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FIGARO PRODUCT INFORMATION

Applications:Features:
* General purpose sensor with sensitivity to a

wide range of combustible gases
* High sensitivity to methane, propane, and

butane
* Long life and low cost
* Ceramic base resistant to severe

environment

TGS 816 - for the detection of Combustible Gases

The figure below represents typical sensitivity char-
acteristics, all data having been gathered at standard
test conditions (see reverse side of this sheet).  The Y-axis
is indicated as sensor resistance ratio (Rs/Ro) which is
defined as follows:

Rs = Sensor resistance of displayed gases at
various concentrations

Ro = Sensor resistance in 1000ppm methane

The figure below represents typical temperature and
humidity dependency characteristics.  Again, the Y-axis is
indicated as sensor resistance ratio, defined as follows:

Rs = Sensor resistance at 1000ppm of methane
at various temperatures/humidities

Ro = Sensor resistance at 1000ppm of methane
at 20°C and 65% R.H.

* Domestic gas leak detectors and alarms

* Portable gas detectors

Temperature/Humidity Dependency:Sensitivity Characteristics:

The sensing element of Figaro gas sensors is a tin dioxide (SnO2) semiconductor
which has low conductivity in clean air.  In the presence of a detectable gas,
the sensor's conductivity increases depending on the gas concentration in
the air.  A simple electrical circuit can convert the change in conductivity to
an output signal which corresponds to the gas concentration.

The TGS 816 is not only sensitive to a wide range of gases, it also has a ceramic
base which can withstand severe environments up to 200°C.  It  has high
sensitivity to methane, propane, and butane, making it ideal for natural gas
and LPG monitoring.  The sensor can detect a wide range of gases, making
it an excellent, low cost sensor for a variety of applications.
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS
NOT BEEN SPECIFICALLY TESTED BY FIGARO.

Petitioner Ex 1002, Page 218 of 307 



Structure and Dimensions:
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I t e m Symbol Condition Specif icat ion

Sensor Resistance Methane at 1000ppm/Air 5k  ~ 15k

Change Ratio of
     Sensor Resistance

Rs (Methane at 3000ppm/Air) 
Rs (Methane at 1000ppm/Air)

0.60 ± 0.05

Heater Resistance Room temperature 30.0 ± 3.0

Heater Power 
     Consumption

VH=5.0V 835 ± 90mW

I t e m Symbol Rated Values Remarks

Heater Voltage VH 5.0±0.2V AC or DC

Circuit Voltage VC Max. 24V AC or DC 
*PS 15mW

Load Resistance RL Variable *PS 15mW

Standard Circuit Conditions:

VH

VC

RL

Pin Connection and Basic Measuring Circuit:
The numbers shown around the sensor symbol in the circuit diagram at the
right correspond with the pin numbers shown in the sensor's structure drawing
(above).  When the sensor is connected as shown in the basic circuit, output
across the Load Resistor (VRL) increases as the sensor's resistance (Rs) de-
creases, depending on gas concentration.

Sensor Resistance (Rs) is calculated by
the following formula:

Rs = ( -1) x RL
VC

VRL

Power dissipation across sensor electrodes
(Ps) is calculated by the following formula:

Ps =

    2

VC  x Rs
              2

(Rs + RL)

Standard Test Conditions:
TGS 816 complies with the above electrical characteristics
when the sensor is tested in standard conditions as speci-
fied below:

Test Gas Conditions: 20°±2°C, 65±5%R.H.
Circuit Conditions: VC = 10.0±0.1V (AC or DC),

VH = 5.0±0.05V (AC or DC),
RL = 4.0kΩ±1%

Preheating period before testing:  More than 7 days

Electrical Characteristics:

Rs

Rs/Ro

RH

PH

Basic Measuring Circuit:

REV: 9/99

1  Sensing Element:
SnO2 is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

2  Sensor Base:
Alumina ceramic

3  Flame Arrestor:
100 mesh SUS 316 double gauze

FIGARO USA, INC.
3703 West Lake Ave.  Suite 203
Glenview, Illinois  60025
Phone: (847)-832-1701
Fax: (847)-832-1705
email: figarousa@figarosensor.com

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.
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