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FOREWORD

THIS IS THE EIGHTEENTH VOLUME in the Memorial Tributes
series compiled by the National Academy of Engineering
as a personal remembrance of the lives and outstanding
achievements of its members and foreign members. These
volumes are intended to stand as an enduring record of the
many contributions of engineers and engineering to the benefit
of humankind. In most cases, the authors of the tributes are
contemporaries or colleagues who had personal knowledge
of the interests and the engineering accomplishments of the
deceased.

Through its members and foreign members, the Academy
carries out the responsibilities for which it was established in
1964. Under the charter of the National Academy of Sciences,
the National Academy of Engineering was formed as a
parallel organization of outstanding engineers. Members are
elected on the basis of significant contributions to engineering
theory and practice and to the literature of engineering or
on the basis of demonstrated unusual accomplishments in
the pioneering of new and developing fields of technology.

The National Academies share a responsibility to advise
the federal government on matters of science and technology.
The expertise and credibility that the National Academy
of Engineering brings to that task stem directly from the
abilities, interests, and achievements of our members and
foreign members, our colleagues and friends, whose special
gifts we remember in these pages.

Thomas F. Budinger
Home Secretary
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JOHN E. ANDERSON
1929-2012
Elected in 1991

“For combining novel engineering concepts with combustion science
to reduce atmospheric pollution and improve fuel efficiency in industrial
combustion processes.”

BY RAY ROBERGE AND SHO KOBAYASHI
SUBMITTED BY THE NAE HOME SECRETARY

]OHN ERLING ANDERSON, a leading high-temperature
industrial process scientist and former senior corporate fellow
of Praxair, Inc., died on November 4, 2012, at the age of 83.

John was born on March 12, 1929. Raised in Hingham,
Massachusetts, he grew up in the same close-knit Swedish
community as his wife Karin. Their fathers were immigrants
who worked at the Fore River Shipyard in Quincy,
Massachusetts. John's father did not have a formal higher
education, but he had a love of mathematics that he shared
with his son, making up mathematical games as they did
chores together.

John received a scholarship to the Massachusetts Institute of
Technology and graduated with a BS in chemical engineering in
1950. He went on to attend the Illinois Institute of Technology,
where he received an MS in chemical engineering in 1951, then
returned to MIT, where he received his ScD in 1955. He felt
privileged to have E.R. Gilliland as his doctoral thesis advisor
and to be a teaching assistant for “Doc” Lewis. He also felt that
he benefited greatly from attending MIT with returning World
War II veterans, who were serious about their studies and set
high standards.

of Sciences. All rights reserved.



4 MEMORIAL TRIBUTES

In 1954 John joined Linde Air Products Company, a division
of Union Carbide and Carbon Corporation, in Tonawanda,
New York, where he worked in the area of high-temperature
chemistry and specializing in the properties of high-pressure (1
atm and up), high-current plasma arcs. In 1956 he transferred
to the Linde Research Laboratory in Speedway, Indiana, and
in the early 1960s invented a high-intensity light source by
dynamically “squeezing” an arc in a quartz tube, attaining
temperatures of 20,000-30,000°F. This technology was used in
pumping early-generation solid state crystal (e.g., ruby lasers).
His work also included an arc torch process for manufacturing
acetylene, a laser welding process, and several arc welding
processes.

In 1965 he transferred to the Linde Development Lab in
Newark, New Jersey, wherehe concentrated onapplied research
and the development of commercially viable applications. He
invented the PUROX municipal waste disposal process that
pyrolyzed solid waste into fuel gas, liquid, and inert slag in a
shaft furnace. This was the beginning of his pioneering work
on high-temperature industrial combustion applications, and
in 1974 he received Chemical Engineering Magazine’s Merit
Award for Personal Outstanding Achievement in recognition
of the PUROX process.

In 1969 John was named a Union Carbide Corporate
Fellow and moved with Gas Products Development to the
new Technical Center in Tarrytown, NY. There he began
working on the concept of using oxygen, instead of air, in
high-temperature industrial furnaces to achieve fuel savings
and reduce pollution. To overcome the problem of extremely
high flame temperature and high NO, emission of oxy-fuel
combustion, he invented the “aspirator” burner, applying a
novel engineering concept. The “A” burner had commercial
applications in many industrial furnaces such as steel heating,
aluminum melting, and glass melting.

Thanks to the successful application of the “A” burner
technology for hazardous waste incinerators to clean up
Superfund sites, Union Carbide received the 1989 Kirkpatrick
Chemical Engineering Achievement Award. As a result of this

of Sciences. All rights reserved.



JOHN E. ANDERSON 5

work, John became a Union Carbide Senior Corporate Fellow
in 1982, was named “Inventor of the Year” by the New York
Intellectual Property Law Association in 1989, and was elected
to the National Academy of Engineering in 1991.

John's later work explored high-velocity coherent jets and
high-temperature turbulent jets. He found new applications
utilizing unique jet properties, leading to the development
and commercialization of the CoJet® coherent jet gas injection
system, which is now the preferred method for injecting
oxygen in electric arc furnace steelmaking—over 80 percent of
these furnaces today use this technology. John also developed
the hot oxygen burner that is now a platform technology with
commercial applications in emission control, partial oxidation,
and rapid burnout of various fuels.

In addition to his corporate work, in 1977 John gave a
January course of four lectures at MIT on “Heat Transfer
from Flames, Arcs, Lasers, and Electron Beams,” which he
enjoyed very much. After his retirement in 1999, he remained
an active consultant to Praxair until 2001 when the Tarrytown
laboratory closed. His desire to contribute through technical
innovation was strong throughout his 47-year career at Union
Carbide and Praxair (which was spun off from Union Carbide
and became a separate company in 1992). He was the inventor
or coinventor of 44 US patents and authored or coauthored
numerous papers. He was a role model and mentor to many
young engineers throughout his years at Praxair. He is greatly
missed.

John loved the outdoors, especially camping and hiking
with his family. He enjoyed books, music, and Broadway
shows. He was an excellent bridge player.

He is survived by his wife Karin, their four children—Lynn
Seirup, Kristin Sands, Claire Dunn, and Mark Anderson—
eight grandchildren, and four great-grandchildren.
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DAVID H. ARCHER
1928-2010
Elected in 1989
“For leadership in developing coal-based energy systems.”

BY NADINE AUBRY

DAVID H. ARCHER, an influential engineer, talented
musician, family man, and devout religious believer, passed
away on June 24, 2010, at the age of 82.

David was born in 1928 in Pittsburgh, Pennsylvania, and
grew up in the West View neighborhood. His father, who was
of English descent and had earned a law degree from Duquesne
Law School, was a distribution manager at the Pittsburgh Post
Gazette. His mother, of German descent, received a degree in
education and taught high school before their marriage. David
attended West View High School where he distinguished
himself as a top student who occasionally served as the
substitute teacher when the teacher could not come to class.
David won a Westinghouse fellowship to Carnegie Institute of
Technology (Carnegie Tech, the precursor of Carnegie Mellon
University) along with fellow Westinghouse scholar John Nash.
At Carnegie Tech, David studied chemical engineering and
mathematics and earned his bachelor’s degree in 1948. He then
attended graduate school at the University of Delaware, from
which he received a doctorate degree in chemical engineering
in 1953.

David met his wife, Justine Garnic Archer, at Carnegie Tech.
It was customary in those days to post students’ grades on a
public board. When David saw Justine’s name at the top of

7
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8 MEMORIAL TRIBUTES

the female student list, he was determined to meet her and,
as soon as he saw her, decided to marry her. They continued
their relationship while earning their graduate degrees at
different colleges and married when David was studying for his
doctorate at the University of Delaware. Throughout David’s
career, Justine was a strong support to him, both personally and
professionally.

After receiving his PhD, David returned to Carnegie Mellon
University (CMU) in 1953 as an assistant, and then associate,
professor in chemical, mechanical, and nuclear engineering.
He taught numerous courses in metallurgy, thermodynamics,
fluid flow, heat transfer, process control, engineering analysis,
thermal systems analysis, energy conversion, and nuclear
engineering. Justine also taught at Carnegie Tech for a short
time before the birth of their first daughter.

In 1960 David left academia to join Westinghouse Electric
Company, where he worked for more than 30 years. He became
world-renowned for his leadership and contributions to the
production of innovative equipment, systems, and services
for practical applications in the areas of fuel (both fossil and
nuclear) and energy production. From 1960 to 1970, he initiated
and directed the fuel cell power plant development project,
including the design of cells and production processes. He was
awarded a 10-year, $6 million project from the US Office of Coal
Research to support this program and raised additional funding
from the US Department of Defense and National Aeronautics
and Space Administration. Over the next 14 years (1970-1984), he
initiated and directed novel work on fluidized bed combustion
for which he received a 13-year, $10 million contract from the
Environmental Protection Agency. He also initiated a project in
coal gasification and directed the design, installation, staffing,
and operation of a coal gasification pilot plant, a project for
which he obtained a $45 million grant from the US Department
of Energy (DOE). During that time, David also managed
projects on uranium production, nuclear fuel manufacture, and
nuclear waste disposal. Later (1984-1990), he made important
contributions to alternative energy systems, such as the design
and production of plants based on biomass gasification and
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DAVID H. ARCHER 9

solar power. In 1983 Westinghouse awarded him the Order of
Merit, its highest corporate achievement award, in recognition
of his work on fuel cell and coal gasification development. He
retired from Westinghouse in 1990.

David had an extraordinary passion for research and teaching
and returned to CMU in 1991 to enrich young minds and
conduct research. He worked there full-time until his death. His
CMU association involved both mechanical engineering and
architecture, with his fundamental interest lying in the efficient
and environmentally friendly use of energy. Until the time of his
passing he worked very hard for many hours every day, teaching
a fuel cell course in mechanical engineering and performing
research at the Advanced Building System Integration
Consortium in the School of Architecture to develop advanced
energy supply systems for buildings. The Combined Heat and
Power Laboratory supporting the Intelligent Workplace has
since been designated the David Archer Laboratory in his honor.
Throughout his career at both Westinghouse and CMU, David
was a prolific scholar, producing more than 85 publications and
21 patents.

David was elected to the National Academy of Engineering
in 1989 and participated in several of its advisory committees.
One of these led to the establishment of the ENERGY STAR
program, which strongly influences the efficiency of major
household appliances; other committees addressed the disposal
of chemical weapons. He served on the American Society of
Mechanical Engineers (ASME) committee in preparation for the
PTC 47 Integrated Gasification Combined Cycle Performance
Test Code and PTC 50 Fuel Cell Power Systems, as well as
the National Research Council committee that reviewed the
US DOE/NETL (National Energy Technology Laboratory)
Vision 21 Program, which was overseeing the destruction of
the US Army’s stockpile of chemical weapons. David was also
a member of the American Institute of Chemical Engineers,
American Chemical Society, American Association for the
Advancement of Science, American Society for Engineering
Education, Combustion Institute, and New York Academy of
Sciences.

of Sciences. All rights reserved.



10 MEMORIAL TRIBUTES

Throughout his life David’s other vocation was music. He
was as passionate about his music as he was about his scientific
work. As a boy he studied piano at the Pittsburgh Musical
Institute. When his interest shifted to the organ and sacred
music, he milked cows on his grandfather’s farm to raise money
for organ lessons. While studying at the University of Delaware,
he played the organ both at Newark Methodist Church and First
Presbyterian Church in Newark. He recruited and worked with
groups of guest brass and string musicians regularly during
his 25 years as organist/choirmaster at Berkeley Hills Lutheran
Church in Pittsburgh (1954-1979), a tradition he continued
at Mt. Zion Evangelical Lutheran Church in Pittsburgh and
Emanuel’s Lutheran Church in Bellevue. During the summers
of 1971-1978, he was honored to be the guest organist at Trinity
Episcopal Cathedral in downtown Pittsburgh. At the time of his
death, he was the organist/choirmaster at Emanuel’s Lutheran
Church. He had been a member of the American Guild of
Organists for 60 years. His extensive collection of sacred music
is housed in a library at the Lutheran Synod Office in Pittsburgh.

David’s continued search for excellence in all areas was
apparent throughout his life. As his pastor said at his funeral,
“If David were alive, we would be singing all twelve verses of
the hymn.”

David Archer was a giant in the area of novel systems and
equipment for fuel processing and energy production, and
his passionate character and large impact on the field will be
forever remembered. He is greatly missed.

David’s wife Justine predeceased him in 1973. He is survived
by his longtime friend and companion Myrna Rombach; sister
Miriam (Mimi) Archer Jeske; his four daughters, Catherine
Archer, Miriam (Mac) McCann, Amy Archer, and Marsi (Lance)
Thrash; his grandchildren Charles, Andy, Justine, and Vivian
McCann, and Jordan David, Tim, and Bailey Thrash; and six
great-grandchildren.
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RICHARD E. BALZHISER
1932-2012
Elected in 1994

“For leadership in the management of energy research and
technological development.”

BY KURT YEAGER
SUBMITTED BY THE NAE HOME SECRETARY

RICHARD E. BALZHISER, energy technology leader and
former CEO of the Electric Power Research Institute (EPRI),
died on December 23, 2012, at the age of 80 after a long battle
with Alzheimer’s disease.

Dick was born and raised in Wheaton, Illinois, where he
was an outstanding student and a star athlete at Wheaton
High School. He continued to excel in both the classroom and
on the football field at the University of Michigan, where he
received BS and PhD degrees in chemical engineering and an
MS in nuclear engineering. In 1952 he became the university’s
first football player to earn first-team academic all-American
honors, and two years later he was awarded the Big Ten
Medal of Honor for his accomplishments in the classroom and
on the football field. A brilliant and ambitious student, Dick
graduated at the top of his engineering class.

Motivated by both a desire to give back to the university
and an interest in public service, Dick joined the Michigan
University Chemical Engineering Department in 1961 and
became chair in 1970. He was also twice elected to the Ann
Arbor City Council and was named an outstanding young
leader in the state of Michigan. In 1967, he was selected as a
White House Fellow; he served as an assistant to Secretary
of Defense Robert McNamara and participated in a number

13
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14 MEMORIAL TRIBUTES

of important assignments, including a comprehensive
assessment of the nation’s commitment to the Vietnam War
that came to be known as the Pentagon Papers.

From 1971 to 1973 Dick was assistant director in the White
House Office of Science and Technology, responsible for energy,
environment, and natural resources. Under President Nixon,
he directed a comprehensive study of energy technology
following the first Energy Message. His leadership of these
early deliberations led to the creation of the Federal Energy
Administration, the Energy Research and Development
Administration, and, later, the Department of Energy. He also
chaired the US Energy Technology Committee that opened
relations with the USSR in 1972-1973.

While serving in the Office of Science and Technology,
Dick met Chauncey Starr, the commercial nuclear technology
innovation leader who answered the call from Congress
to create EPRI, an independent research and development
organization, in 1972. Dick was very inspired by Dr. Starr,
EPRI's first president, and the challenges and opportunities
that the institute presented as the nonprofit public service
organization managing a $500+ million/year collaborative
research and development program on behalf of electric
utilities nationwide and around the world.

Dr. Balzhiser joined EPRI in 1973 as the first technical
director of the Fossil Fuels and Advanced Systems Division,
and he and his family moved to Menlo Park, California, shortly
thereafter. He then very effectively launched and developed
EPRI's advanced fossil fuels electricity generation and
environmental control development programs. Throughout
his EPRI career, he recruited and inspired outstanding experts
who made the institute a widely recognized world leader in
electricity R&D. He became EPRI’s vice president of research
and development in 1979, executive vice president in 1987, and
president in 1988. His tenure in this position coincided with a
time of major pressure on EPRI due to federal and state electric
utility policy and regulatory actions. He did an excellent job of
maintaining EPRI’s R&D leadership and funding during this
difficult period, and actually grew its membership to include
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RICHARD E. BALZHISER 15

over 90 percent of the electricity generated and sold in the
United States and in more than 30 countries worldwide.

After retiring from EPRI in 1996, Dick remained active as
president emeritus while serving on the boards of Reliant
Energy, Aerospace, Electrosource, and Nexant. Throughout his
career he served on numerous scientific and technical advisory
boards for government agencies, the National Academies, and
universities; these included the National Academy of Sciences
Academy-Industry Program, the University of Michigan
College of Engineering National Advisory Committee, the
Department of Energy’s Energy Research Advisory Board, the
Energy Systems and Policy Editorial Board, and the Forum for
Applied Research and Public Policy Editorial Board. He was
also a director of Houston Industries Inc. and trustee of the
Aerospace Corp.

In addition, Dr. Balzhiser continued to serve as an
expert on energy studies requested by the White House
for the Presidential Committee of Science and Technology.
And he was a member of the Woods Hole Oceanographic
Institution advisory board, the University of Texas at Austin
Natural Sciences Foundation advisory council, the technical
advisory board of the Massachusetts Institute of Technology
Energy Laboratory, the board of directors of the US Energy
Association, the Council of Consortia CEOs, the Council on
Competitiveness, and the Conference Board. He chaired the
World Bank’s Energy Technology Steering Committee in
1998-2001.

Dick received the University of Michigan Chemical
Engineering Inaugural Alumni Society Merit Award in
1992 and in 1994 was elected to the National Academy of
Engineering. In 1995, he was selected for the Eminent Engineer
Award by Tau Beta Pi, the Engineering Honor Society, and the
Bay Area Engineering Council. In 2002 he was inducted into
the Verizon CoSIDA Academic All-America Hall of Fame, in
a ceremony at the New York Hilton Hotel, to recognize his
”accomplishments in academics, athletics, professional career,
and community service.” This was a particularly memorable
event for him, his wife Christine (who sadly passed away in
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16 MEMORIAL TRIBUTES

2007), and his children and grandchildren who were able to
attend and share in the recognition. Finally, he was honored to
receive the Lifetime Achievement Award from the University
of Michigan for his distinguished contributions both to the
university and to society at large.

He authored two prominent text books on thermodynamics,
spoke and lectured frequently to utilities, universities, and
public groups, and wrote numerous technical and policy
papers on energy-related subjects. He is featured in Who's Who
in America and Who’s Who in Science and Technology.

Even after the onset of Alzheimer’s disease, Dick remained
quite active for some time and continued to play golf with
close friends and former colleagues.

He is survived by daughters Michele and Patti, sons Bob
and Gary, grandchildren Jeffrey, Kristin, Gregory, Lacey,
Lindsey, and Megan, and great-grandson Brayden. His love
and commitment to family will be remembered by all of them.
A memorial service was held on January 22, 2013, at the Valley
Presbyterian Church in Portola Valley, California, where many
of Dick’s personal and professional friends honored him and
gave his family their deepest sympathy.
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JEFFREY S. BECK
1962-2012
Elected in 2011

“For discovery and commercialization of selective, environmentally
beneficial catalytic routes to major petrochemicals and for leadership
in industrial engineering.”

BY JOSE G. SANTIESTEBAN AND MICHAEL P. RAMAGE

]EFFREY SCOTT (“Jeff”) BECK, recognized as an outstanding
industrial researcher and leader who made seminal
contributions to both industrial and academic scientific
communities, passed away on April 7, 2012, in Houston, Texas,
with his wife, family, and close friends at his side.

Born on October 23, 1962, in Brooklyn, New York, to Irwin
and Leila Beck, Jeff grew up in Queens, NY. From a very early
age, he was a “ball of fire” who displayed a dedication to
science and discovery. He earned a BS degree in chemistry at
State University of New York at Binghamton in 1984 and, true
to his high school yearbook’s prediction, a PhD in inorganic
chemistry, from the University of Pennsylvania in 1989.

Jeff was blessed with an amazing combination of scientific,
engineering, and business skills. He had a tremendous capacity
to make breakthroughs at the forefront of science, the
engineering skills to translate science into profit for the
company, and the visionary leadership to manage a worldwide
marketing organization. His career in ExxonMobil advanced
rapidly, and he had significant potential to advance to senior
management positions in the company.

Jeff’s professional career began at Mobil’s Central Research
Laboratory, in Pennington, New Jersey, immediately after
he received his PhD. He loved to be in the laboratory doing

19
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the experiments himself, shoulder-to-shoulder with his
technicians. In the first eight years of his professional career
he made scientific and technical contributions that most
researchers do not achieve in a lifetime.

His groundbreaking research on liquid crystal templating
was key to the discovery of an entirely new class of tunable
mesoporous materials, MCM-41S, with pore sizes in the range
of 16 to 100 A. For his part in the discovery of these materials,
a major innovation in nanotechnology as well as in the fields
of mesoporous and self-assembled materials, he received,
together with collaborators Charles Kresge, James Vartuli,
Wieslaw Roth, and Michael Leonowicz, the 1994 Donald W.
Breck Award of the International Zeolite Association. His work
spawned a new field of materials chemistry and has led to the
discovery of hundreds of related materials with applications
in catalysis, separation science, and nanotechnology.

Jeff coauthored two seminal articles describing the scientific
basis that led to the discovery of mesoporous materials:
“Ordered Mesoporous Molecular-Sieves Synthesized by a
Liquid-Crystal Template Mechanism,” Nature, 1992, 359(6397):
710-712; and “A New Family of Mesoporous Molecular-
Sieves Prepared with Liquid-Crystal Templates,” Journal of
the American Chemical Society, 1992, 114(27): 10834-10843.
The thousands of citations (>13,500, Science Citation Index)
of these papers by academic and industrial scientists testify
to the impact of this breakthrough discovery in the scientific
community.

Many colleagues described Jeff as “a tireless leader of
bridging emerging science and technology with practical
applications.” His research in “molecular engineering”
of zeolites and the interplay between reaction pathways,
kinetics, and mass transport in microporous materials led to
several commercial processes for the selective production of
paraxylene. His fundamental studies enabled him to tailor
the diffusion properties of catalysts by using novel surface
modification techniques. He also conducted detailed kinetic
and mechanistic studies to establish the performance of
catalysts during scale-up and commercialization efforts.
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Some of the commercial technologies based on Jeff's work
are PxMax™ (toluene to paraxylene) and XyMax™, which
are considered landmark technical achievements and the
world’s most selective processes for production of para-
xylene. They have been deployed worldwide in more than 20
units, with more planned, and have been recognized not just
for their rather significant economic impact but also for their
environmental benefits—in reducing the energy required to
produce paraxylene—and their societal benefits—in enabling
the lower-cost production of the key component used in the
production of polyethyleneterephthelate (PET), one of the
world’s most widely used polymers. Jeff and his colleagues
were recognized for their outstanding contributions with the
2003 Thomas Alva Edison Award of the New Jersey Research
and Development Council, the American Chemical Society
2007 Heroes of Chemistry Award, and the North American
Catalysis Society 2009 Eugene ]J. Houdry Award in Applied
Catalysis.

Immediately after the merger of Exxon and Mobil in 2000,
Jeff became director of catalyst technology and led efforts to
merge the catalyst R&D technologies of the two companies to
address refining and chemical products manufacturing needs.
In 2004 he transferred to ExxonMobil Baytown Refinery in
Texas and held the position of refinery technical manager. His
leadership and communication skills were instrumental in
improving both the synergies between refinery and chemicals
plant and the profitability of the largest refinery in the United
States.

Jeff talked vividly about his two-year assignment in the
refinery and his respect for the commitment to excellence
of engineers, chemists, and operators working in the
manufacturing sites. He was proud of how well he worked
with the refinery personnel during the preparation for
Hurricane Rita and the subsequent disaster recovery efforts.

After two years in Texas, Jeff landed his dream job as
manager of ExxonMobil's prestigious Corporate Strategic
Research, in Annandale, New Jersey, where he directed
the technical efforts of over 250 scientists, engineers, and
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technicians in broad areas of energy and petrochemical science
critical to the company’s worldwide Downstream, Chemical,
and Upstream businesses. He was instrumental in setting the
direction of research programs on renewable energy and the
reduction of carbon emissions.

His last assignment was as polyethylene global marketing
manager at ExxonMobil Chemical Company in Houston,
where he led strategic marketing projects and spearheaded
efforts aimed at the sustainability of chemical products.

Jeff was well known worldwide for his contributions to
catalysis and materials science. He was named as inventor
or coinventor on more than 60 US patents, and authored or
coauthored 46 refereed journal articles and 3 book chapters. He
frequently delivered invited lectures at US and international
universities and conferences. Among the numerous awards
he received, he was particularly proud of his election to
the National Academy of Engineering. He was among the
youngest ever elected to the NAE.

In addition to being a creative and prolific scientist, an
inspirational leader, and a renowned inventor and innovator
in his field, Jeff was a passionate speaker and an engaging
storyteller with a great sense of humor. And while he enjoyed
the thrill of discovery and commercialization, he was also a
wonderful negotiator who looked for the “win-win” in every
deal. This was as true in his dealings with companies he
collaborated with as in his approach to deals concerning his
art and furniture collections.

Jeff was a devoted husband and friend. The loves of his life
were his wife Lisa, his sister Shari, and his dogs Pharaoh and
Monty. Though he was taken from this world too soon, his
loved ones can take comfort in knowing that he lived his life
fully and the way he wanted. He demanded excellence, did
not tolerate mediocrity, and inspired all who were fortunate
enough to know him. His family, friends, and colleagues will
remember him as a remarkable individual. We feel blessed to
have had him with us. Jeff is survived by his wife Lisa, parents
Irwin and Leila, sister Shari, and brother Richard.

of Sciences. All rights reserved.



of Sciences. All rights reserved.



of Sciences. All rights reserved.



MICHEL BOUDART
19242012

Elected in 1979

4

“For contributions to structure, catalysis and chemical reactions surfaces.”

BY ANDREW MYERS
Printed with the permission of the
Stanford University School of Engineering
SUBMITTED BY THE NAE HOME SECRETARY

MICHEL BOUDART, a professor emeritus of chemical
engineering at Stanford University and for five decades one
of the world’s leading experts in catalysis, died May 2, 2012, at
an assisted living center in Palo Alto of multiple organ failure.
He was 87.

Boudart played a crucial role in establishing the reputation
of Stanford’s Chemical Engineering Department. The central
theme of his research was the catalytic properties of metals,
particularly small metal particles. Catalysis is the study of
chemical processes by which one substance, the catalyst,
promotes a reaction among other substances without itself
changing. Boudart essentially brought catalysis, as a science,
to chemical engineering in the United States and was an
international ambassador for the field throughout his career.

“Michel Boudart was a world-renowned and influential
expert in the field of catalysis who brought Stanford University
chemical engineering to prominence and trained several
decades of students,” said Andreas Acrivos, a fellow professor
at Stanford and now professor emeritus at Stanford and City
College of the City University of New York. “He left a legacy
that would be difficult to replicate.”

25
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As a professor, Boudart supervised what was consistently
one of the larger groups of PhD candidates in the department,
eventually guiding more than 70 doctoral candidates to their
degrees and mentoring over 100 postdoctoral researchers and
visiting scientists. The diaspora of his former students went on
to lead and shape the field.

Top Student and World Traveler

Boudart was born June 18, 1924, in Brussels, Belgium. He was
16 when Hitler’s Panzer divisions attacked his homeland in
1940. He had been accepted to the University of Louvain, but
the university was closed because of the war. To avoid being
drafted or sent to German factories, he worked as a volunteer
stretcher-bearer for the Red Cross.

During the war Boudart had private tutoring to prepare for
Louvain. When the university reopened, he graduated in three
years at the top of every class, save mathematics, where he was
outdone only by his dear friend, the late Professor René de
Vogelaere of the University of California, Berkeley. He earned
his bachelor’s degree in 1944 and his master of science in 1947.
He then left Belgium to attend Princeton University, where he
took his PhD in chemistry in 1950.

Boudart held faculty positions at Princeton until 1961
and, for three years, at Berkeley before joining the Stanford
faculty in 1964. He chaired Stanford’s Department of
Chemical Engineering from 1975 to 1978 and also held visiting
professorships at universities in Louvain, Rio de Janeiro,
Tokyo, and Paris. He became professor emeritus in 1994.

An avid international traveler, Boudart and his wife,
Marina, boasted friends across the world. His office sported
Japanese shoji screens, abstract prints, overstuffed sofas and—
occupying one entire wall—an immense periodic table of the
elements printed in Russian, which he read with ease. He was
described as a “gentleman scientist.”

He cited as his personal philosophy a quote from French
literary theorist Roland Barthes that loosely translates as “No
power, a little knowledge, a little wisdom, and as much flavor
as possible.”
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Guiding Force
In the post-World War II era, the United States became the
acknowledged leader in catalysis, mostly owing to advances
flowing from American academia and industry. Boudart
was at the center of it all. In a published interview, he laid
out his case: Without catalysis, he said, “Our satellites could
not be maneuvered, our autos would pour out all the noxious
chemicals we’ve spent years guarding against, our telephone
links with the rest of the world would be seriously impeded.”
In 1974, in the wake of the first oil crisis, Boudart and two
associates founded Catalytica in Santa Clara, California. The
company worked on highly complex catalytic problems for
petrochemical, chemical, and pharmaceutical firms as well
as government agencies. “[Catalytica] started in the catalysis
consulting field, a service made clearly necessary by the oil
crisis,” Boudart said at the time. “One of the critical areas was
in synthetic fuels.” The company grew over the following
three decades into a number of subsidiaries.

Prolific Author

Boudart authored or coauthored more than 280 journal articles
and served on the editorial boards of at least 10 journals. His
book Kinetics of Chemical Processes (1991) is a standard reference
and was translated into Japanese, Spanish, and French, and
Kinetics of Heterogeneous Catalytic Processes (prepared with
contributor Gérald Djéga-Mariadassou) was published in
French in 1982 and translated to English in 1984. He was
coeditor in chief of Catalysis Science and Technology, a series of
11 volumes. He held four patents.

Recognized Leader

Accolades and awards were showered on Boudart throughout
his life, but particularly in the later years of his career, when
the scale of his impact became clear. In 1985 the University of
Utah hosted a 5-day symposium on catalysis in his honor. In
2005 the Journal of Physical Chemistry dedicated an entire issue
to his legacy. And in 2006 the Danish company Haldor Topsee
sponsored the Michel Boudart Award for the Advancement
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of Catalysis, which is administered jointly by the North
American Catalysis Society and the European Federation of
Catalysis Societies.

His election to both the National Academy of Sciences and
the National Academy of Engineering reflected his leadership
and scientific merit. He was also a fellow of the American
Association for the Advancement of Science, the American
Academy of Arts and Sciences, and the California Academy
of Sciences, and a foreign member of the Académie Royale des
Sciences, des Lettres, et des Beaux-Arts de Belgique and its
Royal Belgian Academy Council for Applied Sciences.

He received honorary doctorates from the University of
Liege, the University of Notre Dame, the University of Ghent,
and the Institut National Polytechnique de Lorraine.

Boudart is survived by a daughter, Iris Harris, of Whittier;
three sons: Marc of Aptos, Baudouin of Atherton, and Philip
of Palo Alto; and grandchildren Marina and Clint Harris and
Jesse, Louise, and Noella Boudart. His wife, Marina d'Haese
Boudart, died in 2009. A second daughter, Dominique, died in
childhood.
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HARRY E. BOVAY JR.
1914-2011
Elected in 1978

“For contributions to expansion of knowledge in the energy field
including power generation and utilization, and leadership in
petrochemical plant development.”

BY RONALD R. KLINE
SUBMITTED BY THE NAE HOME SECRETARY

I met Harry Bovay in 1988, shortly after I arrived at Cornell’s
College of Engineering as an assistant professor in the history
of technology. The dean of the College, Bill Streett, asked me
when I was hired if I would teach a class on engineering ethics
because there was an alumnus, Harry Bovay, class of "36, who
wanted to support engineering ethics at Cornell. I replied that
I was happy to develop such a course by supplementing my
historical research on codes of engineering ethics by working
with the Ethics and Public Life Program at Cornell, then
headed by Henry Shue, and the Science, Technology, and
Society Program, then headed by Walter Lynn, who taught
engineering ethics to masters of engineering students in civil
engineering.

When Harry came for a visit in 1988, I met him at the Statler
Hotel with Walter, who had known Harry for some time.
At first I did not know what to make of this friendly, rather
folksy old engineer and CEQ, until we started talking about
engineering ethics. Then I realized the intelligence and sharp
wit of Harry Bovay and that he had a real passion for this
topic, having served as president of the National Society for
Professional Engineering in the 1970s.

31
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During my first years at Cornell, Harry visited regularly,
often accompanied by his wife Sue and by Mike Stevens,
his lawyer and friend. What struck me was that Harry was
genuinely interested in how engineering students engaged
with tough issues in my course on engineering ethics and how
to better present and analyze real-life cases. He loved to sit in
on the courses and commented in detail on our annual reports.

When in the mid-1990s Harry gave his first endowment
to support the teaching of engineering ethics at Cornell and
Texas A&M he agreed to call the endeavor the Bovay Program
in History and Ethics of Professional Engineering at both
universities, even though only the Cornell program had a
historian. This showed me the breadth of Harry’s vision for
engineering ethics and his strong belief that both programs
would benefit by cooperating with each other. That was always
his main advice—that staff from the two programs should visit
and cooperate with each other. Although we used different
approaches at the two universities—at Cornell teaching
ethics across the curriculum in the Engineering College by
combining history, sociology, and philosophy; and at Texas
A&M coteaching a required engineering ethics course by an
engineering professor (Michael Rabins) and a philosopher (Ed
Harris)—visiting each other’s programs, at Harry’s insistence,
led to several good outcomes: new teaching methods, common
topics and speakers for the Annual Bovay Lecture at each
school, and new research in the field of engineering ethics.

Harry also supported engineering ethics with the
endowment of chairs at Cornell and Texas A&M and the
establishment of an ethics position at the National Academy
of Engineering. Again, his and Mike’s site visits proved
crucial to fostering the program here at Cornell and enabling
cooperation among the three programs.

The most memorable occasion of such cooperation was
when Harry invited us to his ranch in Texas after a special
session held to honor him at the February 2008 annual meeting
of the Association for Professional and Practical Ethics, in San
Antonio. In the beautiful and relaxing setting of Harry’s ranch,
Ed Harris and ], chairs of the Texas A&M and Cornell programs;

of Sciences. All rights reserved.



HARRY E. BOVAY ]JR. 33

Rachelle Hollander, head of the NAE engineering ethics effort;
and Jimmie Smith of Texas Tech spent a fruitful time talking
about our different programs and how to cooperate. Harry
and Mike Patrick, his chief business partner and friend, mostly
listened while we talked shop. They had much more to say
when the talk turned toward policy and gave good advice on
how to advance Harry’s broad vision of promoting ethics at
engineering colleges and professional organizations. That was
the last time I saw Harry. He was in good health and as sharp
as ever.

On a personal note, I asked him what his middle initial “E”
stood for. He said it stood for “Elmo,” that his father had been
named after a novel, St. Elmo (1866), written by Augusta Jane
Evans. I later learned that the book, a romance, was one of
the most popular novels of the 19th century and that towns,
hotels, steamboats, and boys by the score were named Elmo
in the late 19th century. Harry apparently didn’t much like the
name until he read an old copy of the book that I sent him. He
wrote back that he thought it was rather flowery but enjoyed
reading it and finding out something new about his past. That
is how I remember Harry, open to learning something new
while remaining true to and promoting his ideals, especially
about the importance of ethics in engineering.

His niece Peggy Kelly wrote that her uncle

was an outdoorsman, he loved hunting and fishing and was never
happier than when he was entertaining friends and family at his
ranch. He was never at a loss for words and he always included a
joke or two. He was a philanthropist who contributed to causes that
he believed in such as the Boy Scouts, the engineering profession,
and the small rural communities where he operated businesses. His
good work will continue through the efforts of the Harry E. Bovay, Jr.
Foundation. He is survived by more friends and family than can be

mentioned and his spirit is an inspiration to us all.
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ROBERT A. CHARPIE
1925-2011
Elected in 1975

“For contributions to nuclear, electronic, photographic,
and energy-related enterprises.”

BY DAVID V. RAGONE
SUBMITTED BY THE NAE HOME SECRETARY

ROBERT A. CHARPIE, former CEO of Cabot Corporation,
died on October 13, 2011, at the age of 86, just 25 days after
the loss of his beloved wife of 64 years, Elizabeth. He was
renowned, nationally and internationally, for his scientific,
industrial, and educational leadership in harnessing
technology and innovation for the benefit of society.

Bob, as he was generally called, was born in Cleveland,
Ohio, on September 9, 1925. Raised on Cleveland’s East Side,
he was recognized early in life as a remarkable scholar. At
the age of 12, he joined a series of classes for gifted students
where he met his future wife and best friend for life. Beth was
so impressed by the program that she majored in education in
college and then taught exceptional students in Cleveland’s
Major Work classes.

In 1943 Bob was one of ten high school students nationwide
honored as a Westinghouse Scholar and received a full
scholarship to Carnegie Institute of Technology, which he
entered at age 17. Grateful for the opportunity, he later
created the Charpie Scholars program, enabling students who
demonstrate strong leadership skills to attend his alma mater.

After his first year of college, he was inducted into the
US Army in January 1944 and served as a machine gunner
in the Tenth Infantry Division. After his service he returned
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to the Carnegie Institute of Technology and graduated with
an honors BS in 1948, an MS in 1949, and a DSc in theoretical
physics in 1950.

Upon graduation, Bob joined the Oak Ridge National
Laboratory (ORNL) as a physicist. He was appointed assistant
director in 1955, and in the same year received the United States
Junior Chamber of Commerce award as one of America’s Ten
Outstanding Young Men. In 1958 he was named director of the
ORNL Reactor Division. During his 11-year tenure at ORNL,
he was a pioneer in the development of civilian nuclear energy
and an international leader in the peaceful uses of atomic
energy. He served as deputy US delegate to the United Nations
Advisory Committee on Atomic Energy in 1954, scientific
secretary for the first International Conference on the Peaceful
Uses of Atomic Energy in 1955, and secretary to the General
Advisory Committee for the Atomic Energy Commission from
1959 to 1963.

Bob’s contributions to public policy and technology
extend well beyond his work in nuclear energy. In 1965-1967
he chaired an important panel for the US Department of
Commerce that focused on the importance of technological
change for economic growth in the United States and presaged
today’s debate about productivity in the American economy
and the country’s competitive position abroad. For his
intellectual leadership, the resulting widely read document
became known as “the Charpie Report.”

Bob also had an impact on national discussions in other
critical areas as a member of the American Academy of Arts
and Sciences and the National Advisory Commission for
Oceans and Atmospheres in the early and mid-70s. He was
one of three persons named to a special study of the high
costs and technical difficulties of the then troubled space
shuttle program in 1979. This study, which was presented to
President Carter, resulted in administrative changes in the
space program and its subsequent improvement in meeting
scheduled target dates.

Concurrent with his public service, Bob compiled a very
successful record as an industrial leader. In 1961, he left ORNL
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to join Union Carbide, where he rose to become president of
the company’s electronics division. In March 1968 he became
president of Bell & Howell and in May 1969 he joined Cabot
Corporation as president and CEO. During his tenure Cabot
realized almost a tenfold increase in size, to become one of the
300 largest industrial corporations in the United States.

Bob served as a board member at Arch Coal, Ashland Coal,
Bell & Howell, Cabot Corporation, Champion International
Corporation, Federated Department Stores, First National
Bank of Boston, General Cinema Corporation, Honeywell,
Northwest Airlines, Schlumberger Limited, and Sprague
Electric Company. He was also on the board of the MITRE
Corporation, serving the US military.

As an expression of his interest in innovation and the
development of new ideas, Bob was deeply committed to the
importance of education at many levels. He was vice chair of
the Oak Ridge Board of Education in Tennessee from 1957 to
1961, president of the Byram Hills Central School District in
New York from 1966 to 1968, and a trustee of the Carnegie
Institute of Technology and its successor, Carnegie Mellon
University, and of Wellesley College. He also served on
visiting committees at MIT (for the Departments of Nuclear
Engineering and Mathematics, and the Committee for
Sponsored Programs) and at Harvard (for the JFK School of
Government and the School of Public Health). In 1969 he was
nominated by President Nixon to the National Science Board
of the National Science Foundation, on which he served until
1976.

He held fellowships in the American Physical Society and
American Nuclear Society, and memberships in the New
York Academy of Sciences and the Science Research Society
of America. He was a member of the Commerce Technical
Advisory Board, the Research Advisory Committee of the US
Agency for International Development, the Research Society
of America, and Tau Beta Pi, Sigma Xi, and Pi Mu Epsilon.
He received honorary doctorates from Denison University,
Alderson-Broaddus College, Marietta College, and Boston
College.
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Bob retired as chairman of the Cabot Corporation in
1988 and, pursuing his interests in innovation, joined the
Ampersand Venture Management Company as its chairman.
During this phase of his life, he devoted much of his free time
to his favorite hobby—great food and wine. As president of
the International Wine and Food Society, he introduced people
around the world to the pleasures of fine wines. When guests at
his home viewed the family’s extensive, thoughtfully selected
wine cellar many congratulated him on the fine collection. Bob
would remark, “We don’t collect wine; we drink it,” and then
pour glasses all around.

Bob was aremarkably generous man who shared hisintellect,
good spirit, home, and experience with his extended family
and many friends. As a member of the greatest generation, he
demonstrated that hard work—and making your own luck—
can lead to remarkable achievements. He is deeply missed.

His daughter Carol wrote that, even as

a national and international figure, [her father] remained a down-to-
earth man who put his family first. Bob and Beth worked together on
their house and in their garden, often with children, grandchildren,
and dogs alongside. Education, integrity, and hard work were the
basis of living their lives as well as raising their family. Bob had
incredible energy and was as focused with his family as he was with
his work. He believed in blending work with play, however, and
games were an important part of learning, spending time together,
and demonstrating luck, intellect, and good sportsmanship. The
Charpie children and grandchildren shared card games, board games,
sports, and puzzles with Bob and Beth and with each other.

Bob is survived by his four loving children: Richard Charpie
and his wife Sally (Ward), Carol McMullen and her husband
Sean Rush, David Charpie and his wife Joanne (Condakes),
and John Charpie and his wife Kathy (Pate). He is also survived
by his sister Edith Fickenscher, 12 grandchildren, and 8 nieces
and nephews.
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BERNARD L. COHEN
1924-2012
Elected in 2003
“For fundamental contributions to our understanding of low-level radiation.”

BY GERALD D. HOLDER
SUBMITTED BY THE NAE HOME SECRETARY

BERNARD L. COHEN, one of the nation’s first nuclear
engineering scholars, who also memorably challenged activist
Ralph Nader to a plutonium vs. caffeine duel, died March 17,
2012, at age 87.

Dr. Cohen was a Pittsburgh native who like many of his
generation entered World War II before attending college. He
served as an engineering officer in the US Navy in the Pacific
theater. Upon his return, he earned his bachelor’s degree at
Case Institute of Technology (now Case Western), followed
by a master’s degree from the University of Pittsburgh and a
PhD from the Carnegie Institute of Technology (now Carnegie
Mellon University). His dissertation was “Experimental
Studies of High Energy Nuclear Reactions.”

He spent the next eight years, until 1958, as group leader
for cyclotron research at Oak Ridge National Laboratory. At
that time, Pittsburgh was becoming the center of not only the
world’s steel industry but also nuclear research. Bettis Atomic
Laboratory in nearby West Mifflin developed Oak Ridge’s
original design of the pressurized water reactor and the first
US nuclear submarine engines; and the Shippingport Atomic
Power Station, the first full-scale nuclear power plant devoted
to peacetime use, was built just north in Beaver County.

41
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It was at this time that Dr. Cohen began a long and storied
career at the University of Pittsburgh. He joined the faculty
in 1958 as associate professor of physics and chemistry, and
helped to lay the groundwork for some of the university’s
strongest science and engineering programs. Named a full
professor in 1961, he held numerous adjunct appointments
in chemical and petroleum engineering, radiation health, and
environmental and occupational health, and admirably served
as director of the university’s Scaife Nuclear Laboratory from
1965 to 1978.

He was elected to chair the American Physical Society’s
Division of Nuclear Physics (1974-1975) and in 1981 his
extensive nuclear research at Pitt earned him the APS Tom W.
Bonner Prize in Nuclear Physics.

During the 1970s Dr. Cohen’s research moved from the
application of nuclear energy to health, society, and the
environment. Most notably during this period, research had
begun to focus on sources of indoor radon, and in 1984 an
incident on the other side of Pennsylvania at the Limerick
Nuclear Power Plant brought radon to the forefront of public
awareness. Only five years after the events at Three Mile
Island, a worker at Limerick was setting off radiation detectors;
it turned out that this was because of radon in his home, not
radiation at the nuclear plant. Dr. Cohen focused his research
on better radon detection techniques as well as correlation/
causation studies of radon in 350,000 homes.

An author of six books, more than 300 journal publications,
and about 80 magazine articles, Dr. Cohen was sought out by
energy committees and advisory boards as well as national
journalists including William F. Buckley and Barbara Walters.
In recognition of his outreach he received in 1984 the American
Nuclear Society (ANS) Public Information Award (now the
Landis Public Communication and Education Award), and in
2008 he was selected for the ANS W. Bennett Lewis Award,
which recognizes “persons who have made major lifetime
contributions in nuclear science and engineering towards
minimizing environmental footprint, attaining long-term
global sustainable energy and development, and having
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shown great foresight in elucidating these goals as recorded in
archival publications.”

He was well regarded not only for his knowledge of nuclear
energy and research but also for his outspokenness and
willingness to challenge the media’s interpretations of dangers
facing humanity. In a 1985 article, “The Myth of Plutonium
Toxicity,”" he reported his challenge to Ralph Nader’s take
on plutonium (Pu): “I offered to eat as much plutonium as he
would eat of caffeine, which my paper shows is comparably
dangerous, or, given reasonable TV coverage, personally
inhale 1,000 times as much plutonium as he says would be
fatal.” (Nader did not accept the challenge.) At the end of
the article Dr. Cohen revealed his passion for research versus
the media’s need for a headline-grabbing story, presciently
describing today’s 24 /7 news cycle:

It is often argued that there is a great deal we do not know about
Pu toxicity. While this may be true, one would be hard-pressed to
name another public health issue that is as well understood and
controlled. Surely it would not be air pollution from burning coal,
which is a million times more serious a problem. Surely it is not food
additives or insecticides or such (the dangers from these have also
been greatly exaggerated) that may well be doing real harm to our
health. Pu hazards are far better understood than any of these, and
the one fatality per 300 years they may someday cause is truly trivial
by comparison.

In spite of the facts we have cited here, facts well known in the
scientific community, the myth of Pu toxicity lingers on. The news
media ignore us, and prefer to continue scaring the public at every
opportunity. They don’t recognize the difference between political
issues on which everyone is equally entitled to an opinion, and
scientific issues, which are susceptible to scientific investigation and
proof. The myth may linger forever.

! The article was published in Nuclear Energy: A Sensible Alternative (1985,
Springer-Verlag US), ed. Karl O. Ott and Bernard I. Spinrad, pp. 355-365.
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In 1992 Dr. Cohen received the Health Physics Society
Distinguished Scientific Achievement Award, and in 2003
he was elected to the National Academy of Engineering “for
fundamental contributions to our understanding of low-level
radiation.”

He retired from the University of Pittsburgh as professor
emeritus of physics in 1994. He inspired his students as well as
his academic colleagues with a dedication to research and an
insatiable appetite for truth, and he was never shy to answer
his critics or challenge those who did not approach scientific
study with such rigor. His wit and determined intelligence are
a loss both to the University of Pittsburgh and to academe.

His daughter Judith wrote:

For all of his achievements he was a humble man who did not
want a lot of attention for himself. He was practical, simple, down to
earth and modest.

Few people in their last moments look back and think, “I'm
proud of my professional accomplishments” or “I wish I had gotten
one more grant.” I believe that the most meaningful measure of a
person’s life is how they treated other people. You might assume
from the above description that my father was primarily dedicated to
his career and left the parenting primarily to his wife, as was common
in their generation. But from our perspective, my father’s life was
devoted to us.

Throughout my brothers” and my lives my father was always a
supportive presence, providing unconditional love. He always said
that the best time of his life was when his kids were growing up.
Many nights when my mother was working, my father would be
in the living room with us. My brothers would be playing ball or
watching TV in the living room and my father would be writing a
book. In those days he really wrote a book, by hand with a pencil
and a lined pad of paper. Far from ignoring us, my dad would join
in the fun, not minding at all being interrupted or distracted. He
[also] loved to play golf and all of his life looked back with joy on the
summers he spent playing golf.

He was loving and supportive of his own family and my mother’s
family, providing moral and financial support for his extended family.
He had a wonderful, happy life filled with love given and received.
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Dr. Cohen was preceded in death by his wife of 48 years,
Dr. Anna Foner Cohen (who received a PhD in physics
from Carnegie Institute of Technology the same year as her
husband). He is survived by his children Donald, Judith, Fred,
and Ernie Cohen; ten grandchildren; two great-grandchildren;
and his partner, Ann Ungar.
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W. GENE CORLEY
1935-2013
Elected in 2000

“For leadership in raising the standards of the engineering profession
for construction of buildings and bridges.”

BY METE SOZEN

On March 1, 2013, one of the most brilliant minds in
structural engineering, that had delivered its promise over
and over again through a long and successful career, was lost.
That was the day WILLIAM GENE CORLEY closed his eyes
for the last time.

Gene was born in Shelbyville, Illinois, a small town
south of Decatur, to Clarence W. and Mary Douthit Corley
in 1935. Upon finishing high school in 1954, he attended the
University of Illinois, Urbana, where he obtained his BS in
civil engineering in 1958. While there he was a member of
the ROTC and served as president of the Varsity Men’s Glee
Club. His sustained success as a student earned him a place
on the Bronze Tablet of 1958, limited to the top 3 percent of the
graduating class. Encouraged by the civil engineering faculty
to continue his education at the university, he earned his MS
in 1960—the year after he married Lynd Wertheim—and his
PhD in 1961. During that time he also produced two works
that have stood the test of time: a simple and effective solution
for time-dependent deflections of reinforced concrete beams,
and a new perspective that expanded the application domain
of the equivalent-frame analysis for reinforced concrete slabs.

In 1961 Gene joined the US Army Corps of Engineers at Fort
Belvoir, Virginia, where he earned the rank of captain. In 1964
he took the position of research engineer with the Portland
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Cement Association (PCA) in Skokie, Illinois. When PCA
incorporated Construction Technology Laboratories (CTL
Group) as a separate entity in 1987, he became CTL's vice
president.

At CTL Gene became one of the outstanding forensic
engineers of his time. His interests and talents were
multidimensional. He sang with his wife in the Chicago
Symphony Orchestra Chorus, and served as president of
the board of directors of Association House, chairman of the
District School Board Caucus, and a member of the board of
directors for the mid-America chapter of the American Red
Cross. He was also a member of the Columbian Society and
the Chicago Museum of Science and Industry. Always loyal to
his alma mater, he was a member of the University of Illinois
President’s Council and Civil Engineering Alumni Association
(1988-1994), serving as the association’s president in 1993—
1994.

He was eminently successful in his professional work. In
1995 he cochaired the team of select engineers that produced
the investigation report of the Murrah Federal Building in
Oklahoma City after it was damaged by a bomb. He was an
advisor on the investigation of the fatal fire (2001) at the Branch
Davidian complex in Waco, Texas. He led the investigative
team for the two World Trade Center Buildings that collapsed
in 2001 as a result of aircraft impact.

He also served selflessly and effectively on committees of
the American Society of Civil Engineers (ASCE), American
Concrete Institute (ACI), Building Seismic Safety Council,
Chicago Committee on High-Rise Buildings, Earthquake
Engineering Research Institute, Illinois Building Commission,
Illinois Seismic Safety Task Force, Institute for Business and
Home Safety, International Standards Organization, Mid-
America Earthquake Center, National Association for Railroad
Safety, National Council of Examiners for Engineering and
Surveying, RILEM, Post-Tensioning Institute, Structural
Engineers World Congress, and Illinois Governor’s Earthquake
Preparedness Task Force.
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He was elected to the National Academy of Engineering
in 2000, and became an honorary member of ASCE in 2001
and of ACI in 2003. Professional associations recognized his
contributions through dozens of awards, including the ASCE’s
Opal and T.Y. Lin awards; the ACI's Alfred E. Lindau Award,
Delmar L. Bloem Distinguished Service Award, Arthur ]J.
Boase Award, Henry C. Turner Medal, and Wason Medal for
Materials Research; the John F. Parmer Award of the Structural
Engineers Association of Illinois; and the Martin P. Korn Award
of the Precast/Prestressed Concrete Institute. The University
of Illinois recognized him as Civil Engineering Distinguished
Alumnus (1995), College of Engineering Distinguished
Alumnus (2001), and Chicago Illini of the Year (2004).

Looking back it appears phenomenal that among his myriad
professional activities he found time to develop deep and warm
relationships with a large circle of friends. Gene was a loving
husband to Lynd, a doting father to their children Anne, Bob,
and Scott, and remained close to their nine grandchildren.

He was so good in so many things that it is difficult to choose
one of his accomplishments as the best. But his chairmanship
of the ACI Building Code Committee is a good example. The
committee is a tough debating society that is often the scene
of the clash of corporate, academic, and personal goals. Many
who assumed the chairmanship with good intentions found
themselves taking sides and alienating believers in one cause
or the other. During his six-year stint as chair, Gene led the
committee to notable achievements and managed to arrive at
satisfactory compromises while creating lasting friendships
among those with differing views. He was a born leader as
well as a wonderful and charming person.

In closing, the writer cannot help but paraphrase the Bard,
“Here was William Gene Corley! When comes such another?”
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DALE R. CORSON
1914-2012
Elected in 1981

“For leadership in evaluation of engineering enterprises vital to the
national welfare; contributor to vital military electronic developments;
leadership in engineering education.”

BY FRANK H.T. RHODES and J. ROBERT COOKE
SUBMITTED BY THE NAE HOME SECRETARY

DALE RAYMOND CORSON (April 5, 1914-March 31, 2012)
lived an exemplary life. His scientific achievements won him
rare dual recognition in the form of the Arthur M. Beuche
Award from the National Academy of Engineering and the
Public Welfare Medal from the National Academy of Sciences.
His bright mind, coupled with his reputation for humility
and personal integrity, enabled him to deal with complex,
politically charged matters, and these characteristics were vital
to his success when he became president of Cornell University
during a period of unprecedented campus turbulence. His
habit of carefully recording details in his notebook during his
physics experiments carried over to his leadership roles. When
Dale made a commitment he kept it, down to the last detail.

As a child in rural Kansas, Dale was attracted to physics
as both an intellectual pursuit and a career. He pursued that
vision through the grim years of the Great Depression, earning
degrees at the College of Emporia (AB), University of Kansas
(MA), and University of California at Berkeley (PhD). As a
postdoctoral fellow at Berkeley he participated in the creation
and use of a particle accelerator. Within two years of his PhD,
he and associates Ken MacKenzie and Emilio Segre had placed
a new element, astatine (At), on the periodic table.
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As World War II engulfed Europe, Ernest Lawrence
summoned Dale to join the MIT Radiation Lab to work on
a top secret military project, development of airborne radar
systems. Dale worked on operational deployment of radar
technology, which played a crucial role in winning the war.
He was assigned to continue that work as a military advisor in
the newly built Pentagon. From there he went to Los Alamos,
where he led the creation of Sandia National Laboratory,
now one of the largest of the US national laboratories. After
the launch of Sputnik, he served on the National Advisory
Committee on Aeronautics, which recommended the creation
of NASA.

Dale was among a group of physicists, including Hans Bethe
and Robert Wilson, to join the Cornell faculty after WWIL
His first assignment was the design and early operation of
the 300-MeV synchrotron, Cornell’s first post-WWII electron
accelerator. It was one of the first synchrotrons to operate
successfully and a precursor to Cornell’s famous Wilson
Synchrotron Laboratory.

Dale became a full professor in 1952 and in 1956 chair of
the physics department, with the support and confidence
of both the nuclear and theoretical physicists and the low-
temperature/solid state group. Three years later he became
dean of engineering. Such rapid advancement can make people
imperious, but Dale stayed true to his sensible Midwestern
roots. He was aware, for example, that some college faculty
members questioned whether he even qualified as a “real”
engineer—and he conceded the point. “There was no logic at
all to my choice as the dean of the Engineering College,” he
said. “I was a last minute substitute after the prime candidate,
whom I had helped recruit, withdrew.”

Dale became university provost in 1963, during the
administration of James Perkins, and in that capacity he
addressed a wide range of issues, from the library system to
the Arecibo telescope in Puerto Rico. He also gathered the
biological science programs, which were widely dispersed
among multiple colleges, to form the Division of Biological
Sciences, thereby fostering greater synergy among the
departments at Cornell.
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President Perkins assigned Dale the task of increasing
diversity at Cornell. Against a backdrop of volatile national
political debates over issues such as the Vietnam War and civil
rights, Cornell rapidly increased its enrollment of students
of color. These students brought with them a commitment to
making their voices heard in the academic community and
a sense of urgency about doing it—and they encountered
faculty and other groups just as committed to changing the
campus more gradually by consensus and leadership. The
rapidly heating climate led to the takeover in 1969 of Cornell’s
student union by African American students. President
Perkins resigned shortly afterward.

The task of settling the differences and restoring peace fell
to Dale, first as interim president and then as president. He
is widely credited with holding the campus together with
his calm and capable leadership. In later years Dale would
reflect on that period with wry good humor: “I was never
actually inaugurated. Instead there was an investiture at
commencement following my first year in office.... There were
demonstrations and disruptions and two attempts to take over
the microphone. [Professor] Morris Bishop made international
news when he bent the [ceremonial university mace] jabbing
the protestors in the ribs. Those were the days!”

It was Cornell’s good fortune that the new president was
a universally trusted leader. Dale patiently consulted with
all sides and made it clear that he understood what was said.
John Marcham, editor of the Cornell Alumni News, observed
in July 1977 that Dale “was known...as someone who could
figure out the real end result and price of carrying outa flowery
educational principle. Not only had he thought it out in his
head, but he probably also made note of it in the little notebook
he always seemed to have with him. As a consequence, when
he said something was possible, members of the university
community knew it was in fact possible.... [Flactions that
distrusted one another would allow his administration the
time to knit back together the fabric of a torn institution.”

Dale served Cornell as president from 1969 to 1977. During
his tenure he was acutely aware of the need to balance the
university’s budget, even in a period of high inflation. The
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record shows that it was he who insisted on dispensing with a
formal inauguration in favor of a much less costly investiture.
Perhaps because of his own appreciation of the value of
access to higher education, he worked hard to keep Cornell
financially affordable.

He also nurtured fundamental programmatic changes,
working with William Gordon to create Cornell’s Center for
Radio Physics and Space Research, with Don Greenberg to enter
the emerging field of computer graphics, and with Henri Sack,
Robert Sproull, and James Krumhansl to form what is now the
Cornell Center for Materials Research, a highly successful and
widely copied model for university-based multidisciplinary
research. In addition, Dale provided institutional support for
Africana studies, water resources, women’s studies, and the
humanities in general.

Dale retired from the presidency in 1977 but agreed to
stay on as chancellor, much to the delight of his successor.
The Cornell Medical College, located in New York City, was
experiencing financial and administrative difficulties, and Dale
concentrated on sorting them out, freeing the new president
to focus on the Ithaca campus. Also during those two years
he prepared a thoughtful analysis of long-term issues facing
higher education.

From 1982 to 1994 he served on several National Academy /
National Research Council committees. He was inaugural chair
of the Government-University-Industry Research Roundtable,
which promoted communication among national leaders,
and he helped organize a workshop on international higher
education exchanges between the United States and Japan. In
the early 1980s he headed a panel on Scientific Communication
and National Security that averted restrictions on the
publication of unclassified university research. NAS President
Frank Press said of Dale’s service, “The nation is in your debt.”

Dale enjoyed excellent health and was mentally alert to
the end of his nearly 98 years, facts that he attributed to good
family genetics. He was married to Nellie Griswold Corson for
more than 73 years and together they raised four talented and
accomplished children. In their senior years Dale and Nellie
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lived in Kendal at Ithaca, a continuing care facility that Dale
had helped to establish and which is adorned by many of his
professional-quality photographs. Dale also continued to meet
with colleagues from the campus, staying closely in touch with
the university to which he devoted his life.
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THOMAS M. COVER
1938-2012
Elected in 1995

“For contributions to the theory and practice of pattern recognition,
information theory, and communications.”

BY ROBERT M. GRAY

THOMAS M. COVER, one of the past half-century’s
most brilliant and prolific contributors to information and
communications theory, pattern recognition and learning, and
the analysis of gambling and investment strategies, died on
March 26, 2012, at the age of 73.

Tom was born on August 7, 1938, in San Bernardino in
California’s “Inland Empire.” His interest in sports and games
developed early; he played champion-level tennis and little
league baseball, including a trip to the 1951 Little League
World Series (where his team came in fourth). In high school
his interests expanded to nonathletic games and probability,
and he learned to play poker. These interests presaged a
lifelong love of sports and his eventual interest in the statistical
analysis of games and sports and in algorithms for predicting
and betting on random phenomena.

Tom received his BS in physics from MIT in 1960 and then
moved to Stanford for an MS in 1961 and a PhD in 1964 (under
Norm Abramson), both degrees in electrical engineering.
While a graduate student he became interested in statistics
and the theory of games. Perhaps as a practical application, he
and several friends learned the counting technique for playing
blackjack from a preview copy of Edward Thorp’s book Beat
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the Dealer: A Winning Strategy for the Game of Twenty-One. They
became sufficiently adept to become officially unwelcome in
Nevada casinos. This anecdote highlights Tom’s early and
deep expertise in probability theory and its application, and
his interest in algorithms for winning at stochastic games.

In 1964 he joined the faculty of Stanford University as
an assistant professor of electrical engineering (EE), in 1967
he became a tenured associate professor, and in 1971 was
awarded a joint appointment in EE and statistics. He remained
at Stanford for his entire career, becoming the endowed Kwoh-
Ting Li Professor of Engineering, Electrical Engineering, and
Statistics in 1994. He also had visiting appointments at MIT
and Harvard and served as a consultant to SRI, the RAND
Corporation, AT&T Bell Labs, and the California State Lottery.

His dissertation, and subsequent early career work on
systems of linear inequalities describing networks of linear
threshold devices, laid a foundation for the study of artificial
neural networks and their application to pattern recognition.
A specific concern, described in his dissertation abstract, was
the ability of such systems “to generalize with respect to
past data”; this later became known as statistical or machine
learning.

His work with his first PhD student, Peter Hart, yielded
a widely acknowledged classic paper on nearest neighbor
pattern classification, demonstrating that the simple nearest
neighbor rules fundamental to communications and statistics
provided performance close to the optimal detectors. This
technique remains one of the simplest and most powerful
approaches to pattern recognition, classification, detection,
and learning in engineering systems and other applications
making inferences based on data.

His paper “Broadcast Channels,” published in 1972,
announced a new direction for his work and spawned a
widespread shift in emphasis of Shannon information theory
from the classic single-user point-to-point communications
systems to multiuser systems. In 1949 Claude Shannon had
revolutionized the theory and eventual practice of electronic
communications by quantifying the optimal performance
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of probabilistic models of communication systems; these
results led decades later to the modern digital communication
revolution.

Although Shannon emphasized single-user systems, he
introduced the idea of the more general systems that would
be required in networks of users—but he did not extend his
basic results to such systems. Nearly a quarter-century later,
Cover’s broadcast channel was the first major breakthrough in
this area, providing theoretical performance bounds and actual
constructions for good codes in a system involving a single
transmitter with multiple receivers. As in Shannon'’s original
work, it was clearly demonstrated that sophisticated coding
could provide better performance than naively applying
traditional methods. Tom’s award-winning paper is a classic
both in Shannon information theory and in the theory and
practice of multiuser communication systems, such as wireless
and satellite. The simple model provided a good fit for certain
practical systems and inspired many extensions and variations
suitable for modern communication systems.

Tom’s next major shift in direction began soon after, with
his interest in Kolmogorov/Chaitin/Solomonoff complexity
as a complement to Shannon information theory and the
implications for universal coding and universal gambling
schemes, algorithms with predictable and nearly optimal
performance in incompletely known statistical environments.
It should be emphasized that as Tom moved into new areas,
his contributions to his earlier interests continued with new
insight and a historical appreciation of the development of the
fields. As an illustrative example, his 1979 paper with Abbas
El Gamal on capacity theorems for the relay channel became
his second most cited paper. The next year he published with
El Gamal the highly cited survey “Multiple User Information
Theory” in the Proceedings of the IEEE (reprinted in Multiple
Access Communications: Foundations for Emerging Technologies,
1993, ed. Norm Abramson). Tom became and remained a
primary expositor of open problems in information theory.

In the late 1970s, Tom and his students published papers
on sports statistics and on applications of gambling ideas

of Sciences. All rights reserved.



60 MEMORIAL TRIBUTES

to the estimation of random phenomena. In 1980 he and his
collaborators began a series of publications applying variations
of these ideas to investment portfolios, building on the obvious
similarity between gambling and investing.

In 1982 Tom, again working with El Gamal, published the
foundational results of multiple description coding. These are
codes designed for communication systems such as packet
networks where information is spread in pieces over many
channels and the receiver must reconstruct signals based
on some of the pieces (e.g., packets that are not lost). Again,
Tom’s work involved elegant models and analysis and proved
seminal to a new field of theory and application of fundamental
importance to the emerging area of network communications.

Tom put his expertise in the theory of gambling and his
skills in statistics to practical use as a contract statistician for
the California State Lottery from 1986 to 1994, designing tests
for lottery balls and wheels, analyzing the payoff structure,
and seeking vulnerabilities to fraud.

Throughout his career, Tom developed many new simple
proofs for famous results, both on his own and in collaboration
with others. The associated papers were marvels of pedagogy,
enhancing the understanding and appreciation of many tools
of information theory and more general probabilistic analysis.
His pedagogical talents reached their apex in his 1991 book
Elements of Information Theory, coauthored with Joy A. Thomas,
a book that quickly became and remains the best-selling text
by far on the subject.

Tom’s list of professional awards began in 1974 with the
IEEE Information Theory Group Outstanding Paper Award for
“Broadcast Channels.” He became a Fellow of the IEEE (1974),
Institute of Mathematical Statistics (1981), and American
Association for the Advancement of Science (1991). In 1990
he was selected as the IEEE Claude E. Shannon Lecturer,
considered the highest honor for contributions to information
theory, and in 1997 he received the IEEE Richard W. Hamming
Medal “for fundamental contributions to information and
communication theory, statistics and pattern recognition.” He
waselected to the National Academy of Engineering in 1995 and

of Sciences. All rights reserved.



THOMAS M. COVER 61

served on the organizing committee for the National Research
Council’s Workshop on Statistical Analysis of Networks, the
Committee on Applied and Theoretical Statistics, and a joint
Academies Briefing Panel on Pattern Recognition. In 2003 he
was elected to the American Academy of Arts and Sciences.

Tom was a natural raconteur who enjoyed sports both as
a participant and as a spectator. His wit was famous and his
laughter infectious. His ability to grasp the essence of an issue
was as evident in nontechnical conversations and committee
meetings as it was in his mathematics, and his humor had the
added advantage in committees of speeding convergence and
smoothing the path. His talks were thoughtful and thought
provoking, his lectures informative, popular, and entertaining.
His many students became outstanding engineers, statisticians,
and teachers and Tom’s reputation as a mentor and fount of
ideas is unequaled in his professional sphere. His loss was
shockingly sudden to us all, and leaves a large hole in the lives
of those who knew him. He was unique.

Tom is survived by his wife Karen, son Bill, daughter Cindy
Black; brothers Bill, Chuck, and John; and grandchildren
Carolina, Gabriella (“Gailie”), Marina, Jon, Brian, and Laura.
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CHARLES A.DESOER
19262010
Elected in 1977

“For contributions to control and system theory, and
for innovation in engineering education.”

BY SANJIT K. MITRA

CHARLES A. DESOER, professor emeritus of electrical
engineering and computer sciences at the University of
California, Berkeley, died November 1, 2010, in Oakland,
California, at the age of 84, of complications from a stroke.

Charlie, as he was known universally, was born on January
11, 1926, in Brussels. He fought with the Belgian Resistance
during the German occupation in World War II and joined the
Belgian Army after the liberation. He obtained a degree as a
radio engineer from the University of Liege in 1949 and an
ScD in electrical engineering at the Massachusetts Institute of
Technology in 1953. He then went to work at Bell Laboratories
in Murray Hill, New Jersey, until 1958, when he left to join UC
Berkeley as a professor of electrical engineering and computer
sciences. He continued to serve the campus as professor
emeritus after his retirement in 1993.

Charlie was a world-renowned researcher, research
supervisor, and dedicated educator. His research focused
on the analysis, design, and control of linear and no