Fort Collins, Colorado: This Hot Spot Glows
“Green”

by Monica Smith, Exhibition Program Manager,
Lemelson Center

Fort Collins may have gained notoriety recently for
the “balloon boy” hoax, but the northern Colorado
city should be known instead as a hot spot of
invention and innovation in the field of clean energy.
Its transformation from a small college town into a
major player in today’s energy economy began in the
1990s, stimulated by research at Colorado State
University (CSU) and collaborations among the
university, local government, and business. The
city’s connections to education, economics, and the
environment, however, stretch far back into the
region’s history.

Staff and students inside the Located on the Cache la Poudre River at the base of
Engines and Energy Conversion the Rocky Mountains on the rich agricultural land of
Laboratory at Colorado State the Great Plains, Fort Collins traces its roots to the
University. Courtesy of Bryan 1858-59 gold rush and a settlement that grew up
Willson. around a short-lived military camp commanded by

Lieutenant Colonel William O. Collins (for whom the
town was named). Farmers and ranchers, as well as miners and traders, flocked to the
area to take advantage of its bountiful natural resources. With the arrival of the railroad
in 1877, Fort Collins quickly grew as the region’s commercial center.

At the same time, Fort Collins was also becoming an
important educational center; the Agricultural College
of Colorado was founded there as a land grant
institution in 1870, six years before the Colorado
Territory became a state. The CAC welcomed its first
students in September 1879 and President Elijah
Edwards began to reach out to the agricultural
community almost immediately with a series of
farmers’ institutes. His successor, Charles Ingersoll,
continued this outreach and bolstered research
programs as well. The school underwent name
changes—to Colorado A&M in 1935 and then to
Colorado State University in 1957—but a dedication

to teaching, research, and outreach remained at its The Agricultural College of

core. Colorado , 1886. Courtesy of
Denver Public Library,

The work of Bryan Willson, who was a featured Western History Collection,

speaker at the Lemelson Center’s 2009 New call #10010904.

Perspectives on Invention and Innovation

symposium on “Hot Spots of Invention,” demonstrates this philosophy. He founded
CSU’s Engines and Energy Conversion Laboratory (EECL) in 1992 in the then-vacant
1936 Fort Collins Power Plant, and explained in a Lemelson Center interview that “for
the first ten years, we really focused on the first part of our name [engines]. We do that
at a scale still larger than anyone else in the world.” Since then, he and his colleagues
have broadened EECL'’s research program to encompass not only new technologies,
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such as algae biofuels and smart-grid power distribution systems, but also solutions to
global environmental issues, including designs for more efficient cook stoves for the
developing world. Willson noted in his New Perspectives presentation that a “key factor
in [EECL’s] success is the huge role that [CSU undergraduate and graduate] students
play” in developing these real-world innovations.

/ So it is not surprising that the clean energy
companies that have been growing up within and
around CSU'’s orbit are also active partners with
municipal and economic groups ranging from the
City of Fort Collins and the Northern Colorado
Clean Energy Cluster to the Rocky Mountain
Innovation Initiative and and FortZED, a public-
private partnership to make Fort Collins “the
world’s largest active zero energy district.”

A local network of people and organizations is at
the base of all this collaboration. Community
gathering places play a crucial role in bringing

Bryan Willson speaking at the together the area’s inventors, innovators, policy
Lemelson Center’s “Hot Spots of makers, and businesspeople. Everyone seems to
Invention” symposium, 2009. know which downtown coffee shop is the favorite
Smithsonian photo by Harold of angel investors, city officials, or fellow

Dorwin. entrepreneurs. Similarly, the New Belgium

Brewery serves as a meeting place where new
ideas are hatched and deals are struck—while it echoes the town’s environmental values
through its commitment to solar and wind power and to reducing its production and
distribution carbon footprint.

The Fort Collins area and northern Colorado are building on strong traditions of
environmental responsibility as they become a hot spot for clean energy invention and
innovation. In 2007, Fast Company magazine rated Fort Collins one of three “Fast City
R&D Clusters” in the nation, noting that the city was “generating patents at the rate of
11.45 a year per 10,000 people, nearly four times the U.S. city average.” Fort Collins
recently ranked third on the Natural Resources Defense Council’s list of medium-
sized “Smarter Cities” that are working toward being “more efficient, sustainable,
equitable and livable.” Is it on its way to being number one?

Notes from the Director: Back to the Eco-Future
by Art Molella, Jerome and Dorothy Lemelson Director

So many of the sustainable environmental technologies of today
hold promise but are distinctly futuristic—from nanotechnology-
based photovoltaics and engineered biofuels to a full-blown
vision of the hydrogen economy. Some of those may be in the
offing, while others seem, if not impossible, at least so far in the
future as not to be particularly helpful in getting us out of our
current eco-predicament. Most also require heavy financial
investment, and thus involve a significant financial gamble for society.

For example, Lawrence Livermore National Laboratory’s $3.5 billion National Ignition
Facility, dedicated almost a year ago, offers the promise of cheap, limitless energy
through controlled nuclear fusion—the power in the H-bomb and our sun. In theory, the
facility’s powerful lasers, 192 of them, will fire at once on a tiny bead of hydrogen,
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heating it up to the temperatures inside stars, thereby converting it to helium and
releasing astronomical amounts of energy. But even if laser fusion succeeds
experimentally, which remains to be seen, any practical benefits are probably at least
fifty years into the future.

So, why not try something radically different, like
looking to the past—the far distant past? History can
be a source of simple but elegant solutions to some of
today’s most intractable energy problems. Humans
have always been adaptive animals, and adjusting to
climate, food, and resources has brought forth great
ingenuity since the dawn of civilization. The ancient
technology of wind power, for example, has made a
conspicuous comeback in the increasingly common
sight of wind farms feeding the electrical grid.

There is no need to stop there, however; there are
many other beautiful technologies to mine from our
ancient past. Just to name two, badgirs, or wind
towers (also known as windcatchers) and
underground water tunnels called ganats offer
tantalizing possibilities as methods of passive cooling
and irrigation in arid or desert regions. The city of
Yazd in central Iran boasts some of the world’s tallest
traditional wind towers to provide natural ventilation Badgir in Dolatabad Gardens,
in buildings. At the top of the towers are ports facing Yazd, Iran, 2005. Photo by

in several directions. By closing all the ports except the  Fabien Dany.

one facing away from the wind, the chimney uses the

resulting pressure gradient to draw cool air from the

basement and allow it to circulate around the building.

Often used in tandem with the wind tower is the
ganat, a water delivery system for arid and semiarid
regions, invented in ancient Iran but used
throughout the Middle East, Asia, North Africa, and
even the Americas. Consisting of a series of
downward-sloping tunnels, qanats carry
groundwater from the foothills of mountains to
villages and fields below while minimizing
evaporation. When wind towers are used in tandem
with qanats to draw up the cooled air surrounding
these underground waterways, the combination
makes for a remarkably efficient air conditioner.

Many of these traditional systems are still in use
today from the Middle East to China. Fortunately, a
number of creative start-up companies are now

Diagram of a building cooled by experimenting with updated variants of this elegant
a qanat and wind tower. passive-cooling system as alternatives to modern air-
Ilustration by Samuel Bailey. conditioning, a notoriously wasteful and

environmentally harmful technology. When things
get difficult, it is sometimes important to look back
as well as forward. Who knows what else the past
will bring?
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From the Collections: Who Invented the Environment?
by Joyce Bedi, Senior Historian, Lemelson Center

“There are two worlds; the world that we can measure with line and
rule, and the world that we feel with our hearts and
imaginations.”—Leigh Hunt, 1847

The words “environment” and “nature” conjure images for
us, whether of pristine woodlands or polluted streams. The
work of artists and scientists helps shape those ideas. Objects
in the Museum’s collections illustrate our changing ideas

This button depicts the about the environment, from the ideal wilderness portrayed
ecology symbol, a small by artists to scientists’” investigations into the ecology of our
letter “e” inside the planet.

larger letter “O,” the

letters standing for The roots of today’s environmentalism are found partly in
“onvironment” and 19th-century ideas about nature. As American explorers
“organism.” Cartoonist discovered the natural wonders of the young country,

Ron Cobb created the writers, painters, and photographers provided images of the

mighty wilderness. John Wesley Powell and John Hillers
were among the photographers, surveyors, and adventurers
who explored the American West after the Civil War.
Hillers’s images, distributed through stereo views (three-
dimensional images created by visually superimposing two
photographs on a card) did much to romanticize the frontier.

symbol in 1969. From
the collections of the
National Museum of
American History, object
ID 1993.3186.01.

Photographs of Niagara Falls and the Yosemite Valley
helped familiarize Americans with two of their
grandest landscapes. In the 19th century, awe-
inspiring Niagara Falls became a popular “tourist
attraction”—with all the connotations that expression
carries today. In 1872 a travel writer remarked: “In no
quarter of the world is the traveller fleeced as at these
falls; he cannot take a single glance at any object of
interest without having to pay dearly for it. Still there
are few people who can afford to visit the place who
do not go there; for man’s impertinence and rapacity,
though they poison the pleasure, cannot rob the scene Whole-plate hand-colored

of its awful sublimity.” daguerreotype by Platt D.

Babbitt, depicting tourists at
Perhaps nowhere were differing views on the Horseshoe lefalls %\Iiagam Falls
environment more evident than in the Yosemite New York, 185 4-70. National
Valley, home to Native Americans, gold miners,

o . Museum of American History,
surveyors, and naturalists like John Muir. Images of object ID PG 71.21.09.

Yosemite also raised questions about the assumed
objectivity of photography. Writers like Henry David
Thoreau and John Muir interpreted these scenes much differently than Native
Americans or entrepreneurs hoping to capitalize on natural resources. In particular, the
Mariposa Grove of giant sequoias illustrated the debate between protection and
exploitation of natural resources. Photographs of the trees, like those made by
photographers Carleton Watkins and Eadweard Muybridge, spurred Congress in 1864
to preserve the area “for the benefit of the people, for their resort and recreation.” Those
who venerated the trees enough to name them saw the grove as proof of the American
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republic’s preordained heroic destiny, while others reaped the financial benefits of
tourism. Then, as now, pleas for preservation vied with demands for development.

Scientists also played a role in the public perception of “the environment.” Investigating
the physical characteristics of air and water with a range of instruments, they collected
and interpreted data that often led to better conditions in both the workplace and the
wild.

For example, scientists analyzed samples
retrieved from below the surface of rivers,
lakes, and oceans to study the physical
aspects of the water and the life forms it
contained. The Museum’s collections include
instruments such as a “mud snapper” that
captured bottom samples in waterways, and
the Sigsbee water bottle used to collect water
and plankton from specific ocean depths.
Water-current meters, used mainly in rivers

Water-current me'ter, 187 0s. National and canals, measured the rate of water flow,
Museum of American History, neg. no. an important factor in designing and
44536. monitoring municipal water supplies, dams,

bridges, and culverts, and in solving public
health problems resulting from stream
pollution.

Other inventions represented in the Museum’s collections gathered data on air quality,
providing benchmarks for meeting legislated guidelines for protecting workers” health.
Anemometers measured the rate of air circulation, a critical factor for workers in mines,
sewers, and other closed spaces. Dust counters deposited dust in an air sample onto a
microscope slide, so particles could be counted. Ecology
kits included tests for carbon and sulfur dioxides and
carbon monoxide and an explanation of the causes of
smog.

The collections also contain instruments used to study
Earth’s atmosphere. Graphic hygrometers were used to
calculate the amount of moisture in the air. Barometers
measured atmospheric pressure. A meteorograph in the
collections was placed in an aluminum case, attached to
a kite or balloon, and flown high into the atmosphere to
gather information on temperature, humidity, wind
currents, and atmospheric pressure.

In the 20th century, ideas about managing and EARTHDAY
protecting natural resources began to shift. Sometime apacs T1.isTe-apne
around the 1940s, the term “environment” started to
replace “conservation” as the term that described the
management of natural resources. Similarly, “game”
transformed into “wildlife.” The 1960s heralded the

growth of numerous grassroots preservation movements  Earth Day twentieth-

and the beginning of the “environmental era.” anniversary poster, signed by
e . artist Peter Max and other
Today, if pins, posters, and bumper stickers are any celebrities. National

indication, cleaning up and protecting the environment
are priorities for many people. A number of factors
contribute to this greater environmental awareness, but

Museum of American
Historu, obiect ID 1996.24.1.
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art, supported by invention and science, continues as a tool of persuasion for
environmental advocacy, from the “blue marble” image of Earth from space to Al Gore’s
“An Inconvenient Truth.” Ansel Adams, perhaps the best-known photographer of
Yosemite, was also an environmental activist and Sierra Club president. In a speech in
1975, he summarized the role of the visual in effecting change. “[P]hotography of the
environment ... should move people to constructive action.”

Inventive Ideas for Hands-On Fun: Make Eco-Plastic at
Home!

I
by Tricia Edwards, Educator, Lemelson Center
p Plastic is everywhere. Take a look around you and make a
. o list of all the things that are made of or contain plastic.
\“f Water bottles, toys, dishes, and even computers have
plastic in them. You can make your own environmentally
(I

friendly bioplastic with ingredients and supplies you have
in your kitchen! Download the activity!

Two eco-friendly plastic frogs made using a candy mold. Photo by Tricia Edwards.

Have You Seen?

Aeronautics engineer Paul MacCready (1925-2007) was a
visionary who saw the critical need to find innovative solutions
to growing environmental and energy-related concerns. After
half a lifetime of experimenting with gliders, sailplanes, and
model airplanes, MacCready built the Gossamer Condor--the
world’s first successful human-powered plane. With his
AeroVironment team he also designed award-winning solar-
powered airplanes and the GM Sunraycer car.

You can learn more about MacReady and his inventions in the

Paul MacCready Invention at Play and Innovative Lives sections of our website, and
assembling his listen to our podcast to hear MacCready’s views on inventive
ornithopter, 2002. creativity and the dangers of future conflicts if inventors can’t
Smithsonian photo by ~ move our world beyond fossil fuels.

Terry McCrea.
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