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What I Did on My Summer Vacation ...
by Kim Kennedy, Lemelson Center Archival Intern

When I began my Lemelson Center archival summer internship
in June, I had no idea who Uriah Atherton Boyden was. But
while his may not be a household name, I learned that he was
an important contributor to the development of turbines that
powered New England mills and manufacturing companies
during the 19th century. Boyden’s advances in civil and
mechanical engineering are illustrated in the notebooks,
correspondence, patents, legal materials, oversize drawings,
and notes that comprise the Uriah A. Boyden Papers —the

collection that I processed this summer —in the Museum'’s
Archives Center.

Uriah Atherton Boyden.
From the Uriah A. Boyden
Papers, Archives Center,
National Museum of
American History.

Boyden, the son of Susanna and Seth Boyden, was born on
February 17, 1804, on the family farm in Foxborough,
Massachusetts. Inventing ran in the family: Uriah’s father
invented a machine to split leather, while his brother, also

named Seth, became a noted inventor in Newark, New Jersey
(he invented patent leather, among other things).

Uriah joined his brother Seth in Newark in 1825 to work in Seth’s leather and sheepskin
bookbinding business, but returned to Massachusetts three years later. Like many budding

engineers during this period, he took a
position with a railroad company.
Boyden conducted surveys for the
Boston and Providence Railroad and
was the chief engineer for the Nashua
and Lowell Railroad from 1836 to 1838.
During the 1830s, he also became
interested in hydraulic systems that
powered textile mills in the growing
industrial center of Lowell,
Massachusetts, and other riverside
manufacturing towns in New England,
and he designed a hydraulic power
system for the Amoskeag
Manufacturing Company in Manchester,
New Hampshire, around 1840.
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Boyden's business card. From the Uriah A. Boyden
Papers, Archives Center, National Museum of
American History.
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Uriah Boyden is best known, however, for inventing the Boyden turbine in 1844, while working
for the Appleton Company in Lowell. Modeled on the outward-flow turbine invented by Benoit
Fourneyron in France in the late 1820s, Boyden made improvements based on experimentation,
not theory, and calculations worked out with arithmetic since he had not learned calculus. His
invention quickly became the most popular turbine in the United States because it was more
efficient than waterwheels. He assigned his patent rights to a number of mills and
manufacturing companies in New England in exchange for royalties and provided them with
plans and specifications for turbines, although he did not personally oversee construction.

However, in 1849 Boyden’s design was superseded by the more efficient inward-flow Francis
turbine developed by James B. Francis and still in use throughout the world. Francis and
Boyden were associates, and the Boyden Papers contain letters to and from Francis and
drawings from Francis’s book Lowell Hydraulic Experiments. It is unclear how closely Boyden
was involved in the development of the Francis turbine; this relationship could be of interest to
future researchers studying the Boyden Papers.

After 1850, the income from
' e ms Boyden’s patent assignments
= freed him to spend more time
on scientific exploration and
experimentation in the areas of
chemistry, physics, and
meteorology. For instance, in
1874 Boyden gave $1,000 to the
Franklin Institute in
Philadelphia to be awarded to
any North American who could
“determine by experiment
whether light and other
physical rays are transmitted at
the same velocity.” Boyden also
did research on tobacco’s
negative effects on health,
including mental illness.
However, he rarely published
the results of his findings and
did not receive much
recognition for his scientific
investigations.

Boyden’s design for a differential galvanometer. From the Uriah
A. Boyden Papers, Archives Center, National Museum of
American History.

Boyden’s other interests indicate a somewhat quirky personality. For example, he recorded all
the fires in Boston, including how they started and how quickly the fire department responded.
He had a reputation for being reserved and secretive; he was not a member of any professional
associations, and lived alone in a hotel near his office. In addition, he was concerned with his
health —he never drank alcohol, tea, or coffee, and he was a vegetarian.
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Uriah Boyden died on October 17, 1879, in Boston. In his will he bequeathed approximately
$250,000 to Harvard University, which was used to build an observatory in Peru in 1889. The
Boyden Observatory moved to South Africa in 1927 and continues to operate today.

When [ first faced the twelve boxes and six drawers stuffed full of Boyden’s engineering papers,
I was intimidated and unsure that I could make sense of this technical material. However, once
I became immersed in the collection (and did plenty of Google searching) it became less
overwhelming. I found myself learning a lot, not only about Boyden and his turbines but also
about a fascinating period of change in America. I want to thank the Lemelson Center and the
Archives Center for giving me this amazing opportunity, and especially my supervisor Alison
Oswald for answering my many questions and providing much-needed guidance in processing
the collection.

For further reading:
The 102-Inch Boyden Hydraulic Turbines at Harmony Mill No. 3, Cohoes, New York. The American

Society of Mechanical Engineers, 1975. Accessed 5 August 2010:
http:/ /files.asme.org/ ASMEORG / Communities/ History /Landmarks/5507.pdf

“Turbine.” Encyclopaedia Britannica Online 2010. Accessed 5 August 2010:
http:/ /www .britannica.com/EBchecked / topic/ 609552/ turbine

Terry S. Reynolds, “Boyden, Uriah Atherton.” American National Biography Online Feb. 2000.
Accessed 5 August 2010: http:/ /www.anb.org/articles/13/13-00178.html

A. H. Jarret, “Boyden Observatory [A Concise History].” Acta Academica No. 12 (1979). Accessed
5 August 2010:

http:/ /www.uovs.ac.za/faculties / content.php?id=4364&FCode=04&DCode=113&DivCode=D
015

Notes from the Director:
Independent Inventors, Hidden in Plain Sight
by Art Molella

At lunch a few days ago, I was sitting next to a retired engineer from
the U.S. Department of Energy. When I told him about our work at the
Lemelson Center, his eyes lit up. “You know,” he said to me, “my son
is an inventor. He started his own high-tech business about five years

7

ago.

This sort of thing happens to me all the time. Or, just as often, people tell me about inventing
outside their day job, confessing it to be their true passion. I've been getting these reactions
since the Lemelson Center began some fifteen years ago and it has become evident to me that
independent inventors are everywhere, often hidden in plain sight. In this era of corporate,
academic, and government dominance in innovation, one wonders what's happening with the
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independent types who seemed to rule the U.S. scene until the advent of the industrial research
lab a century ago. The short answer is they are still with us and they are doing some exceptional
things.

At the Lemelson Center we have made a special effort on behalf of the independents — those
who make their living outside major research or technological organizations — primarily
because they are at the greatest risk of being lost to history. They often aren’t captured in
institutional archives nor even in the patent record, since many work below the Patent Office’s
radar. Some hesitate to self-identify as inventors until they break out with a recognized success.
With such obstacles, how even to get a reasonable census? Another problem is popular
perception, strongly conditioned by stereotypes in movies and other popular media, not to
mention comic books, where inventors are caricatured as special oddities, eccentric guys
carelessly attired, with wild hair and imaginations to match, bordering on lunacy. Would we
recognize an independent inventor if we saw one?

The Lemelson Center’s sampling of the independent inventor’s domain, however, presents a
radically different picture. Visit our website and you will see women inventors as well as a
diversity of races, ethnicities, and ages —most neatly dressed and coiffed. Dare I say that they
are by and large “normal” people? The fertile imaginations are always intact, but with this
difference: these inventors are firmly anchored in the real world. The truly inventive
personality, journalist Walter Lippmann once wrote, lives between “fact and fancy.”

How different, if at all, are independent inventors from their
organization-based brethren? B. P. Agrawal, winner of this year’s
$100,000 Lemelson-MIT Award for Sustainability, has worked in both
worlds and sees, or at least feels, marked contrasts. An Indian
immigrant trained as an electrical engineer, he worked for many
years for major U.S. R&D corporations, enjoying a long and more-

than-satisfying
S S ¥° career. But he
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e LJL.-’ ar - .Lf L_J 4!-—:9 Recounting his MIT Program.
. | Eha B experiences in his
.-' a® L], - ' - . 4 acceptance speech for the Lemelson-MIT
‘. g g . award, Agrawal’s mantra was “nothing is
We Repieistenl impossible,” something he proved again

and again to initially skeptical managers.

Agrawal’s Aakash Ganga (literally, “river from His saving quality was that he never took
sky”) rainwater-harvesting system channels rejection personally, and remained

rooftop rainwater through gutters and pipes to a optimistic about innovation as a path to the
network of underground reservoirs. Courtesy future.

Lemelson-MIT Program.
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A few years ago, he decided to break out on his own, starting Sustainable Innovations, a
nonprofit firm bringing improved access to clean water and health care, as well as novel
business models, to rural India. The creative floodgates were opened. His award recognized his
community-driven rainwater-harvesting system and mobile health clinics. But most satisfying
to Agrawal was his ability as an independent entrepreneur to follow his inventive passions as
he built bridges between his native India and his adopted country. Agrawal’s experience is
hardly unique. It is a story I've heard many times at the Lemelson Center, especially from
immigrants to the United States who want to give something back to their home countries.

Of course, many R&D corporations fulfill the inventive dreams of their research staff and
innovative people clearly thrive in institutional environments, with the major added advantage
of the organizational backing necessary to make large-scale differences. A prime example is
Stephanie Kwolek, a loyal DuPont research chemist whose fortuitous invention of Kevlar is
featured in the Lemelson Center’s Invention at Play exhibition. But for B. P. Agrawal, the answer
was clear. He tried both paths and distinctly preferred his life as an independent.

From the Collections:
The Small, but Significant, Inventions of John

Vasquez
by Alison Oswald, Lemelson Center Archivist

Opening a kitchen or medicine cabinet is a daily
occurrence for most of us, and the familiar “click” of
the magnet in the latch is something we take for
granted. But where did this idea originate? This
small, but significant, invention known as a
“Magnetic Retainer” (U.S. Patent 2,521,885, issued in
1950) is the work of an independent inventor named
John G. Vasquez. Working in relative anonymity,
Vasquez had also patented a “Multiple

[ohn Vgsquez with p?’ototypes of two Compartment Handbag” in 1947 (U.S. Patent
inventions — magnetic retainer and 2,429,856), and a “Combined Ash Tray and Holder
ashtray, undated. F ront the John George for Smokers” Articles” in 1945 (U.S. Design Patent
Vasquez Papers, Archives Center, D142,753).

National Museum of American History.

John George Vasquez (1916-2006) was born to
Italian immigrants John and Sebastiana (Larosa) Vasquez in Meriden, Connecticut. In the late
1920s, he apprenticed as a barber, which became a favorite lifelong hobby. He graduated from
Hartford Public High School in 1934 and attended the University of Connecticut. In 1941 he
married Lillia B. Schultz of Wilmington, Vermont. Vasquez had a successful thirty-year career
as a toolmaker at Pratt & Whitney Tool and Die Company of West Hartford.
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Sketches spanning the years 1942 to 2005 and small pocket
notebooks from the 1960s to 1970s constitute the majority of the
Vasquez Papers and capture Vasquez’s thoughts, dreams, ideas,
and inventions. He typically kept one file folder per invention or
idea, gave each a title, and included signed and dated sketches
and/ or notes in the folder. Like most inventors, Vasquez sketched
multiple ideas on one piece of paper and repurposed envelopes
and correspondence. Some of his ideas for inventions include a
last-confession penance-prayer enumerator to help Catholics
remember their last confession; alphabetical playing cards; a
transparent shoebox; and a combination ballpoint pen and nail
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Vasquez often sought assistance in evaluating his inventions and
in attempting to obtain funding to bring them to production and Vasquez’s U.S. Patent
the marketplace. For example, in 1980 he sent his “Air-Gen Scoop” 2 521,885 for a magnetic
invention, along with a “Record of Invention” disclosure that retainer, issued
included drawings and a narrative description, to the Affiliated September 12, 1950.

Inventors Foundation in Colorado; he also sent the invention to
the U.S. Department of Energy Appropriate Technology Small
Grants Program. The Air-Gen was designed to generate electricity

Courtesy U.S. Patent
and Trademark Office.

by mounting it on a vehicle and utilizing the wind power created
when the vehicle was in motion. The electricity generated was stored in batteries for later use.

Pratt & Whitney

R AR e b o o vl

One of John Vasquez's
notebooks. From the John
George Vasquez Papers,
Archives Center, National
Museum of American
History.

Smithsonian Lemelson Center

Vasquez started keeping “lists” of ideas in 1996, many of which
were “improvements” to existing products. For example, he notes
that retrieving items from high shelves in the grocery store would
be better handled with a telescoping rod (that could be carried in a
man’s pocket or a woman'’s purse) with a rubber tip. Or, a stirrup
for horseracing jockeys that permits easy movement in and out of
the stirrup. Games, energy devices, tools, and essentially anything
that would assist someone who had arthritis are represented in
these invention lists. In the random-ideas folder there is letterhead
titled “John G. Vasquez, inventor, designer of practical ideas for
improved living.”

The pocket notebooks Vasquez maintained were supplied by his
employer Pratt & Whitney and were aptly titled “Jot It Down.”
These small notebooks reveal yet another dimension to his
inventing. Scattered among his work-related notes, instructions,
and lists of tools for operating machinery are: ideas and sketches,
statistics, telephone numbers, titles of books to read,
measurements, and motivational sayings such as “success = hard
work” and “you must make an active effort, you can’t sit back and
relax.”

6 invention.smithsonian.org



http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F2521885
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F2521885

PROTOTYPE AUGUST 2010

The John G. Vasquez Papers document the work of this wide-ranging independent inventor
through his drawings, sketches, correspondence, notebooks, photographs, and prototypes for
two of his inventions — the magnetic retainer and the combined ashtray and holder for smokers’
articles. For more information about Vasquez and his inventive life, see the Vasquez Papers

finding aid.

Inventive Ideas for Hands-On Fun:

Unleash Your Inner Bubble Inventor!
by Steve Madewell, Lemelson Center Spark!Lab Resident Eccentric

Everyone is inventive. Everyone is creative. Everyone loves
bubbles! Creativity + inventiveness + bubbles = lots of inventing
fun that everyone can enjoy. This activity shows you how to
unleash the bubble invention lab hiding in your kitchen —the
perfect place for the independent inventor in each of us to explore
and tweak ideas.

Children Blowing
Bubbles, 18th century, by
Jean-Etienne Liotard.

- Download the activity!
Courtesy WikiGallery.org.

Have You Seen?

As a dog trainer, Ruth Foster wanted to design a dog collar that
would control the animals without choking them the way
traditional collars often do. Foster and R. K. Anderson, a
veterinarian at the University of Minnesota, developed the Gentle
Leader collar that works with dogs’ natural behavior rather than
against it.

Ruth Foster, co-inventor
of the Gentle Leader dog Learn more about Ruth Foster on our Invention at Play website.

collar. Courtesy of Ann
Marsden.
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