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Abstract

Science formed an important element of Anglo-American life throughout the
eighteenth century, and not only for the colonial elite. In both private and pediincs,
in commercial as well as social settings, eighteenth-century s@aemesed, educated,
provided prestige, and afforded entrée to empire to an extensive range of [pofie
middle of the century, and despite the many challenges endemic to cafenal |
widespread interest in natural phenomena had emerged in America. Although this
scientific curiosity began as an adjunct to the metropolitan culture of Buigah, in the
decades leading up to 1800, interest in science came to be identified with an independe
and indigenous American culture, and was trumpeted as a sign of a developing America

nationalism.

Vii



Chapter One. Science Beyond Franklin

The study of eighteenth-century American science needs to move beyond the
long shadow of Benjamin Franklin. Science, sometimes aimless, often casoat, alm
always episodic, formed an important element of American life — at homia andlic,
in commerce and society both — and not just for Franklin. In eighteenth-century
America, science amused, educated, and provided prestige and entrée to empire, not only
in its requirements of learning and instrumentation but also in its outcomes. In the
Anglo-American world, taking part in experimental enterprises enligttesrgertained,
and conferred sheen. It also altered outlooks: working with the mental and physica
tools of science, regardless of the results, was a transformative experigarticipation
in scientific activities provided new things to think about, and also a new way to think.
The very values that led to the proliferation of science also helped Ameritastsoa
their outlooks, their ambitions, and their society. An examination of science beyond
Franklin reveals that a widespread interest in natural phenomena had emerged in
America by the mid eighteenth century. Although this scientific curiosigpab as a
provincial adjunct to the metropolitan culture of Great Britain, in the decaaidisadeup
to 1800, interest in science came to be identified with an independent and indigenous
American culture, and could be trumpeted as a sign of a developing American
nationalism.

To be sure, no study of American science in the eighteenth century can
reasonably omit mention of Franklin, whose life spanned nearly the whole of the century
and whose words and work permeated the era. Honored in his own lifetime as the

paramount American man of science, Franklin’s hold on that title has only seeedth



Chapter One. Science Beyond Franklin

over the centuries. He remains a towering presence in the narrative direarigan
sciencée. Yet while no examination of American science should discount Franklin, the
heavy focus on him comes at the expense of a better understanding of his lesgdenow
contemporaries and their society. It is not only that Franklin and sciencedreaiy
linked in our imaginings and in our histories, but that to think on the beginnings of
American science is to bring Franklin immediately to mind. The tercentehary o
Franklin’s birth has produced a rich crop of wide-ranging appraisals of his work and
influence both within and outside of his scientific accomplishments; reapprafsal

American science, meanwhile, have been spar&arch unbalanced consideration

! See Joyce Chaplifthe First Scientific American: Benjamin Franklindathe Pursuit of GeniugNew
York: Basic Books, 2006); I. Bernard Coh&ujence and the Founding Fathers: Science in thigiéal
Thought of Jefferson, Franklin, Adams and Madi@daw York: W.W. Norton), 1995; |. Bernard Cohen,
Benjamin Franklin's Sciencgambridge, Mass.: Harvard University Press, 199®ernard Cohen,
Benjamin Franklin, Scientist and Statesniiliew York: Charles Scribners’ Sons, 1978hilip Dray,
Stealing God’s Thunder: Benjamin Franklin’s Ligimmp Rod and the Invention of Ameriffdew York:
Random House, 2005); Stanley Finder, Franklin’s Medicine(Philadelphia: University of
Pennsylvania Press, 2006); Michael B. SchiffegleDraw the Lightning Down: Benjamin Franklin and
Electrical Technology in the Age of Enlightenm@wrkeley: University of California, 2003).

For further investigation of Franklin's extendedcon the national imagination, see Carla Mulford,
“Figuring Benjamin Franklin in American Cultural M®ry,” New England Quarterly2, no. 3
(September 1999): 415 — 443.

2 The literature on Franklin is large and grows éargRecent works include Alan Craig Houston,
Benjamin Franklin and the Politics of Improvemé@dew Haven, Conn: Yale University Press, 2008);
J.A. Leo LemayThe Life of Benjamin Franklif vols.(Philadelphia: University of Pennsylvania Press,
2006 — 2009); Edmund S. Morgadenjamin FranklinNew Haven, Conn.: Yale University Press, 2002);
Carla Mulford, ed.The Cambridge Companion to Benjamin Frankhew York: Cambridge University
Press, 2008); David WaldstreichB®ynaway America: Benjamin Franklin, Slavery, dmel American
Revolution(New York: Hill and Wang, 2004); Gordon Woothe Americanization of Benjamin Franklin
(New York: Penguin Press, 2004).

Recent works that consider American science witfoatklin at their center include Silvio Bedini,
Jefferson and Scien¢€hapel Hill: University of North Carolina Pre2)02); James Delbourgé, Most
Amazing Scene of Wonders: Electricity and Enligiment in Early AmericgCambridge, Mass.:

Harvard University Press, 2006); James DelbourgbNinholas Dew, edsScience and Empire in the
Atlantic World(New York: Routledge, 2008); Sara Stidstone Qmyiiveryday Nature: Knowledge of
the Natural World in Colonial New YofKew Brunswick, N.J.: Rutgers University Pres9)20

Christoph IrmschefThe Poetics of Natural History: From John BartramnWilliam JamegNew

Brunswick, N.J.: Rutgers University Press, 1929ty R. W. Meyers and Margaret Beck Pritchard, eds.,
Empire’s Nature: Mark Catesby’s New World Visi@hapel Hill: University of North Carolina Press,
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offers only the most meager recognition of, or appreciation for, the actaadkibi@ the
American scientific scene before and after Franklin, one that travemseter
geographic spectrum than the environs of mid-eighteenth-century Philadelphia.

None of which is meant to deny Franklin his due. Franklin’s foray into the world
of experimental physics was thrilling in its boldness, its theorizing, anesiidts. Less
than a decade after he began his “Philosophical Studies” in earnest, tbaliettidmg
his groundbreaking experiments — advancing his unifying theory of electteai aand
proposing the use of lightning rods as an effective way to protect against lightning
strikes — were published in London and soon after translated into French to remarkabl
acclaim® Franklin was lionized by his contemporaries in America. He achieved fame in
the royal courts and the scientific societies of Eufope.one fell swoop, Franklin
gained entrance to transnational intellectual communities and the repgubtiers,

permanently altering the trajectory of his life and career. The prdéliggt in his own

1998); Susan Scott Parridhierican Curiosity: Cultures of Natural History tihe Colonial British

Atlantic World(Chapel Hill: University of North Carolina Pre2§06); Eric W. SandersoMannhatta:

A Natural History of New York CiffNew York: Abrams, 2009); Londa L. Schiebinger &idudia Swan,
eds.,Colonial Botany: Science, Commerce, and Politicthe Early Modern Worl@Philadelphia:

University of Pennsylvania, 2005); Gregory D. Smai)Science, Sexuality, and Race in the United States
and Australia, 1780s — 18908ew York: Routledge, 2009).

% Franklin, “Autobiography” inWritings,comp. J. A. Leo Lemay, Library of America Seribegw York:
Literary Classics of the United States, Inc., 198420. Benjamin FranklirExperiments and
observations on electricity, made at Philadelpmaimerica, by Mr. Benjamin Franklin and
communicated in several letters to Mr. P. Collingdr.ondon, F.R.f.ondon, E. Cave: 1751); Abbé
Nollet, Lettres sur I'Electricité..(Paris: Chez H.L. Guerin & L.F. Delatour, 1753).

* Franklin received honorary Master’s degrees frommdrd and Yale in 1753, and from William and
Mary College in 1756. He was awarded an honoraggatate of laws in 1759 from the University of St.
Andrews, and was forever after referred to as fdanklin.” In 1753 Franklin also received the Rioya
Society of London’s Copley Medal, given annually foutstanding achievements in research.” He was
unanimously elected to membership in the Royal@&pdén 1756. In 1772, he was made a foreign
associate of the French Royal Academy of Scieraceignal honor. See Lemahhe Life of Benjamin
Franklin, 3:112; Brooke HindleThe Pursuit of Science in Revolutionary Americ&5L# 1789 Chapel
Hill: University of North Carolina Press, 1956Y, # 79.
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time as America’s intellectual exemplar is now well into his third cgraarthe epitome
of eighteenth-century American science.

Franklin does in fact epitomize the American experience, but in more ways than
one. His experiences serve as examples both of the possibilities astivelliasts of
American engagement with science. Franklin thus perfectly illusttiagefertile
conditions under which American science flourished, after a fashion, as wedl as t
obstacles and outright resistance that were equally part of the’s€eaeklin’s
interactions with science afforded him pleasure as well as irtelestimulation; the
opportunity to employ and appreciate well-crafted apparatus; the compkiker of
minded contemporaries both near and far, male and female; entrée to fashionable
assemblies, scientific societies, diplomatic circles, and a worlceagjdsensibilities,
elegance, and refinement; and a way to manage to his advantage thenglyréasi
class structures of the age.

Franklin’s masterful negotiation of the opportunities he encountered was
unequaled and he enjoyed outcomes beyond what could reasonably be expected.
Nevertheless, many of the revolutionary and transformative opportunitiestsal ¢co
his personal story were not unique to him and instead were widely shared. The history
of Franklin’s interest in electricity captures the ways in which a tyaoieinformation

from multiple sources about a host of topics circulated and came together ircdmeri

®> Notwithstanding the honors they eventually bestbweon him, the Royal Society did not at first see
much value to Franklin’s work, and refused to phigtletters to Peter Collinson in their journak t
Philosophical TransactionsAt least one correspondent informed Franklin tha members of the
Society had laughed when his theory that elecgyrimitd thunder were the same was read aloud. Nibt un
the Experiments and Observationgre translated into French and Franklin’s lighgnhypothesis
confirmed through the sentry box experiment wasihdicated. LemayThe Life of Benjamin Frankljn

99 - 100.
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not only for Franklin but for a fairly wide cross-section of people, chiefly in thesciti
and towns along the eastern seaboard in New England and the mid-Atlantic region.
Franklin found himself first inspired by the demonstrations of an itinerant ée¢tuthe
natural philosophy then in vogue. His interest was further stimulated and nurtured by
tools sent from Europe, and also texts. Most influential among those imports was an
article penned by the Swiss physiologist Albrecht von Haller, writtenifilSrench and
published in the Dutch Republic, quickly translated into English and printed both in
England and America. Haller was himself reporting on the work of a variedfcast
German and British investigators. Even at the fringes of the British Enfpainklin
managed to participate in a trans-global, international circulation aitgicigoods,

ideas, and practices. Other Americans did as well.

Historians have looked for, and lamented, the lack of supposedly true and pure
scientists in early America, all the while deprecating or entirelylaveng the
participation of more commonplace practitioners. We need to conceive anew what it
meant to be involved in the sciences in eighteenth-century America. Without denying
the crucial contributions made by a small cadre of elite, university-educateral
historians and philosophers, nor minimizing the difficulties that attended anglnatur
inquiry in early America, we must judge the practice of science in thesemghtcentury
along a fluctuating continuum.

Franklin himself is partly responsible for this focus on a narrow band of elite
practitioners. His 1743 “Proposal for Promoting Useful Knowledge” has long been

regarded as a call to elite American gentlemen to take upon themselebaltbege of
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improving colonial life through intellectual, scientific ladoiFranklin argued that the
material and intellectual conditions were such that Anglo-Americans taudheir
attention from the “mere Necessities” required to establish colifieiabwards the
improvement of the “common Stock of Knowledge.” Franklin’s tract proclaimed that
there were “many in every Province in Circumstances that set themeataBdsafford
Leisure to cultivate the finer Arts,” and he aimed to bring those “Men of Spiectila
into a “Society ... of Virtuosi or ingenious Men ... who [were] to maintain a constant
Correspondence.” He sought to institute an inter-colonial web of natural philosophers
who, too “widely separated” to have many occasions or opportunities to meet and share
their findings in person, could nonetheless create and participate in a continengal, inde
international, scientific community. Franklin called for the society to Bedan
Philadelphia, the largest colonial city (and conveniently his home), and resuiech
that it include “a Physician, a Botanist, a Mathematician, a Chemist, a Meiamarai
Geographer, and a general Natural Philosopher.” Franklin’s suggestmthas
composition of the permanent society gives us insight into the various disciplinks that
imagined were central to group’s aims, but also conflates such men of seigntieose
“ingenious Men” in circumstances of “Ease and ... Leisure.”

We should not take Franklin entirely at his word, however. That network of
communication, experimentation, and improvement that he envisioned has frequently

been the focus of our histories, yet it is but one side of the actual sets of connections

® Benjamin Franklin, 17 May 1743, “A Proposal fooRmting Useful Knowledge Among the British
Plantations in America” ilVritings comp. J.A. Leo Lemay (New York: Library of Amesic1987), 295 —
297.

" Franklin, “Proposal for Promoting Useful Knowledgie Writings 295.
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emerging in the mainland colonies, and in which a variety of people were getitigi
Benjamin Franklin, certainly well-off and ingenious, no doubt had himself in mind as
one of the members of his new society. However, in 1743, Franklin was still five years
away from his retirement from the printing business. Franklin anticipated that his
proposed society, ultimately the American Philosophical Society, would include suc
experts — the “Virtuosi” — as existed in Philadelphia and the other coloniesjuseds
with the Junto, a tradesman’s club Franklin assembled nearly two decadestharlie
active membership in the early years of the American Philosophical Saeisty
composed largely of ordinary men. The recent publication of the first of several
volumes of biographical sketches of the members of the American Philosophiiedy Soc
makes clear the modest beginnings and vocations among its founding members, the
“great majority” of whom were “merchants, shopkeepers, mechanicsnartesad small
farmers,” with only “a leaven of physicians, lawyers, and clergymen’hgrtieem®
Franklin’s Junto had few members with formal academic training; indeemlitslihg

membership was the archetype of the self-improved, and included two surveyors who

8 See Whitfield J. Bell, JrRatriot-Improvers: Biographical Sketches of Mensbefthe American
Philosophical Society, 1743 — 176®I. 1 (Philadelphia: American Philosophical Bbg, 1997), xiii.
For the history of the founding of the AmericanlBébphical Society, see HindlRursuit of Science8 —
75.

The Junto, organized “for mutual Improvement,” irded a glazier, a shoemaker, a clerk, a plumber, a
mechanic, and only one “Gentleman of some Fortameng them. See Franklin, “Autobiography” in
Writings, 1361 — 1362. The “Young Junto,” organized in dldob0 and patterned on Franklin’s Junto,
had a similar membership. It and the Philosoptsadiety revived during the imperial crisis of th&60s
and ultimately merged into the modern Americandé®aphical Society. See BdHatriot-Improvers 3 —
8and 175 - 179.
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learned their craft on their own, a shoemaker who trained himself in matbgnaatl a
plumber, self-taught not only in mathematics but in astronomy and Latin las wel

If we do not rely exclusively on Franklin, we begin to see that American science
extended much further, and was more contradictory and expansive, either than he
envisioned in 1743 or historians have appreciated since. From gentlemen’s cabinets t
displays in shop windows, via traveling curiosity shows and public lectures, self-
organizing and sociable self-improvement associations and philosophical societie
almanacs, newspapers, books and other print ephemera, many people gained access to
the new sciences. The cultures of science reached well beyond Franlkdigisech
comfortable, leisured elite, and radiated outward to more popular patrons. To argue
otherwise is to depend upon a rarified notion of science that not only limits it to a
remarkably narrow range of practitioners, but also removes it from itgialand
social contexts.

Science ought not be detached from our investigations into civil society, and we
need to understand the relationships between engagement with science amorsecia
of civil society’® The technology of experimental science — both as a body of
knowledge and as the artifacts and tools of newly emerging disciplines —teidcula
widely in the eighteenth-century Atlantic world. The enhanced production otificie
instruments and printed material, expansion of peripatetic lecturers, arasextre
numbers of voluntary societies helped put science and its customs within the reach of

those eager for knowledge and polish, yet barred from more formal avenues ofjlearnin

° Silvio Bedini, Tinkers and Thinkers: Early American Men of ScigiiNew York: Charles Scribner’s
Sons, 1975), 180.

2 See Lynn K. Nyhart and Thomas H. Broman, eBisience and Civil Society, Osi@% series, 17 (2002).
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by class, economics, or sex. By its very accessibility, science fogtmglity and
democratization both, and helped Americans mediate between the inherently
incompatible demands of social exclusivity and social mobility. Exploringcibaces
that were most popular and most germane to the American experiencenerastr
botany, and geography chief among them — illustrates the exchanges, aharswci
intellectual intercourse that science afforded to the wealthy, the cuaindishe
unabashedly popular. We thereby gain insight into the reciprocating influences of
science, society, and culture.

To the extent that historians have considered the emerging sciences of early
America, they have duplicated certain categories that Franklin hims@&fttein his
1743 proposal for an intercolonial and international society devoted to the advancement
of “Useful Knowledge Among the British Plantations in Amerita.Franklin and those
who followed him have focused almost exclusively on a small group of men endowed
with education, wealth, and leisure. The study of American science in theeeithte
century has long been delimited by several early, seminal texts aswaellumfortunate
and short-sighted consensus that there was in fact little ‘real’ work domat ier&.
Brooke Hindle, Dirk Struik, Raymond Stearns, and John Greene all produced works that
were deeply researched, quasi-encyclopedic surveys that focused on tlwasisofl
characters, only to bemoan how the ideas and work of the American “colonists lagged

behind their European fellow$? These historians too often appraised those colonials

Y Franklin, “Proposal for Promoting Useful Knowledtie Writings 295 — 297.

12 Raymond Phineas Stear@sience in the British Colonies of Amer{tibana: University of lllinois
Press, 1970), 4. Hindl@ursuit of ScienceDirk Struik, The Origins of American Science (New England)
2"%ed. (New York: Cameron Associates, 1957); JohG@ene American Science in the Age of Jefferson
(Ames: The lowa State University Press, 1984).
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who participated in the work of that age of discovery as nothing more than “minor
contributors of information, feeding American scientific data” to their Ehgind
European “patrons.” Stearns’ rather dry assessment of science as asmioggnthesis
and organization” — one that depended ioie&ds to be real — makes clear that the
narrow standards of mid-twentieth-century historians of science denlgdh\esricans
their proper due as authentic participants in a vibrant scientific culturelleHi
recognized that an “enthusiasm for scientific attainment” existed inrtiexiéan
colonies but he could not imagine where “the men ... to fulfill the scientific idéaie
Enlightenment” were to be found, since there were only a few Harvard profassors
hand*®

In many ways, Hindle’s notion that scientific work came only from the
intellectual training obtained in universities was entirely too acceptirfgeofdlidity of
academic theories as well as too dependent on the hoary disregard foramtilitari
developments. That divide between respect for the pure or theoretical saiedces
disdain for the applied or technological sciences is as venerated as it is old. Silvi
Bedini’s understanding that the “little men of science’ ... were indeed pgaatiog
members of a diverse scientific community” comes closer to the broad anaholist
sweep that a full appraisal of early American science reqtfirésese historians made

certain to emphasize what they regarded as the relative poverty of grecAmscience

13 Hindle, Pursuit of Scienceb.

14 Silvio Bedini, Thinkers and Tinkers: Early American Men of ScigiNew York: Charles Scribner’s
Sons, 1975), xvii.

See as well Clifford D. Connef, People’s History of Science: Miners, Midwiversd 4L ow

Mechanicks,”(New York: Nation Books, 2005) for a sweepinglad the “people’s” science since pre-
history.

10
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scene — which enjoyed a material distinction only by dint of its natural fialdaana —
both because of the genuine absence of institutions, patrons, or trained theorists in
colonial America, and because they regarded science in its narrowest foune of
inquiry.

Although the study of science in early America has enjoyed a resurgents of la
it is one largely focused on natural history, not natural philosophy, an interest that

reinforces the tendency to miss the concern with science prevalent in seticaA™

> Though experiencing a minor renaissance, theatitee on science in the eighteenth century is still
sparse and much more heavily focused on Britainta@dontinent than America. See Whitfield J. Bell
Patriot-Improvers: Biographical Sketches of Membafrthe American Philosophical Society
(Philadelphia: The American Philosophical Socié§97); James Delbourgh, Most Amazing Scene of
Wonders: Electricity and Enlightenment in Early éxioa (Cambridge, Mass.: Harvard University Press,
2006); Frank R. Freemon, “American Colonial Sciststwho Published in the ‘Philosophical
Transactions’ of the Royal Society,” Motes and Records of the Royal Society of Lod®omo. 2 (1985),
191 - 206; Anne Goldgahnpolite Learning: Conduct and Community in the &#j of Letters, 1680 —
1750 (New Haven, Conn.: Yale University Press, 1998hn C. Greenéymerican Science in the Age of
Jefferson(Ames: lowa State University Press, 1984); Denadbtwan,The Republic of Letters: A Cultural
History of the French Enlightenmetftthaca, NY: Cornell University Press, 1994); Rakindlen,
Possessing Nature: Museums, Collecting, and Sfiee@ulture in Early Modern ItalyLos Angeles:
University of California Press, 1994); Daniel R.adeick, When Information Came of Age: Technologies
of Knowledge in the Age of Reason and Revolutio®) + 185qNew York: Oxford University Press,
2000); Brooke HindleThe Pursuit of Science in Revolutionary Americ&g5L7 1789 Chapel Hill:
University of North Carolina Press, 1956); MargatetlacobThe Cultural Meaning of the Scientific
Revolutions (Philadelphia: Temple University Pred€388); Svante Lindkvist, “The Spectacle of Science
An Experiment in 1744...,"Configurationsl, no. 1 (1993): 57 — 94; Michael R. Lynn, “Enlighment in
the Public Sphere: The Musée de Monsieur and S$iie@ulture in Late Eighteenth-Century Paris,”
Eighteenth-Century Studi@2, no. 4 (1999): 463 — 476; Alan Q. Morton andelA. Wess, “Science as
polite culture: Early scientific lectures in Londdrv00 — 45,” irPublic and Private Science: The King
George Il CollectionNew York: Oxford University Press, 1993); SusaotSParrish, American
Curiosity: Cultures of Natural History in the Bigh Colonial Atlantic WorldChapel Hill: University of
North Carolina Press, 2006); Simon Schaffer, “Tlo@$liming Flame: Electrical Showmen and Tory
Mystics in the World of Goods,” in John Brewer @dy Porter, edsConsumption and the World of
Goods(New York: Routledge, 1993); Steven Shagir§ocial History of Truth: Civility and Scienae i
Seventeenth-Century Englan@liicago: University of Chicago Press, 1994); 8te8hapinThe

Scientific RevolutiofChicago: University of Chicago Press, 1996); RichSorrenson, “The State’s
demand for accurate astronomical and navigatiorsatiments in eighteenth-century Britain,” in Ann
Bermingham and John Brewer, edhe Consumption of Culture, 1600 — 1800: Imageg€bjTex{New
York: Routledge, 1994); Barbara Maria Staffofdtful Science: Enlightenment Entertainment and the
Eclipse of Visual EducatiofCambridge, Mass.: Harvard University Press, 19B4ymond P. Stearns,
Science in the British Colonies of Amer{¢&bana: University of lllinois Press, 1970); Ditk Struik,
Yankee Science in the Making: Science and Engmge@riNew England from Colonial Times to the Civil
War (New York: Dover Publications, 1991); Alice N. Wkis, “Conversation Pieces: Science and
Politeness in Eighteenth-Century England,History of Scienc&5, no. 2 (1997), 121 — 154.

11
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This historiographical renaissance, though much broader in outlook than canonical
historical treatments of the pursuit of science in early America (wbmlsgéd too
restrictively on the processes and merits of the scientific enterfz@t®, ihas by and
large not covered natural philosophy. This is entirely understandable. Lookirdicas it
at the properties of natural things, and the origins of the effects observed &) natur
natural philosophy left artifacts of a different and less-tangible kinddfththe
ornithology, botany, and zoology of natural history. Our investigations are made
intractably more difficult by the very character of the subject studiedur®l history,
concerning itself as it did with the discovery, categorization and organization of
biological objects, had an ample physicality that was almost entirelptaosm the
philosophical sciences. The traces of natural philosophy on the thinking, behavior, or
culture of the colonists are infinitely more difficult to chart, inasmuch agala
philosophy deals with the realm of the abstract. Many fewer imagestarments, or
other types of physical remains exist to guide the historian, leaving thosentérastied
in colonial engagement with these far more conceptual subjects with only crumbs of
evidence. Yet Anglo-American engagement with science in the eightesmtiury

extended to theoretical practices as well as material studies.

For colonial natural history specifically, someartworks include Sara Stidstone GronkErgeryday
Nature: Knowledge of the Natural World in Colonikgw YorkNew Brunswick, N.J.: Rutgers
University Press, 2007); Walter Kingsely and EldiheNorman,André Michaux in Florida: An
Eighteenth-Century Botanical Journégainesville: University of Florida Press, 2002ndrew John
Lewis, “The Curious and the Learned: Natural Higtarthe Early American Republic” (Ph.D. diss., ¥al
University, 2001); Amy R. W. Meyers, ed\t and Science in America: Issues of Represemt#8an
Marino, Ca.: Henry E. Huntington Library and Artl@ay; 1998); Pamela RegiBescribing Early
America: Bartram, Jefferson, Crévecoeur and thubrfce of Natural HistoryPhiladelphia: University
of Pennsylvania Press, 1992).
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Chapter One. Science Beyond Franklin

The latest scholarship looks to complicate the earlier historiography that
imagined New World science to be the child of Europe and its men, as well as the
intermediate scholarship that permitted the colonials a minor role in the sofence
empire’® Though the “Atlantic world” is emerging as a broader analytic categody, a
includes Africa and the other America as well, in general the scholaeshgns rooted
in the topography of the land and its flora and falin@ihese new works consider
colonial Spanish America, the colonial Caribbean, as well as the Britishamainl
colonies, and contribute to our expanding knowledge of the scientific ties between the
New World periphery and the European metropdlélevertheless, they remain heavily
focused on natural history and ignore the broader appeal of science writdange.
historians, however, are moving beyond those limits. James Delbourgo’s work on the

electrical Enlightenment of America is a notable exception, a cultural efuzbth

16 See I. Bernard CoheRranklin and Newton: An Inquiry into Speculativewtonian Experimental
Science and Franklin’s Work on Electricity as araBwple Thereof(Philadelphia: American
Philosophical Society, 1956); HindlRursuit of SciengeStearnsScience in the British Coloniekucile
H. Brockway,Science and Colonial Expansion: The Role of thisBrRoyal Botanic Garden®New
York: Academic Press, 1979); Patricia F&@ax, Botany and Empire: The Story of Carl Linnasus
Joseph Bank@New York: Columbia University Press, 2003)ohn Gascoigné&cience in the Service of
Empire: Joseph Banks, the British State and thesldd Science in the Age of RevolufiNew York:
Cambridge University Press, 1998); David MacKaythe Wake of Cook: Exploration, Science, and
Empire, 1780 — 180(New York: St. Martin’s Press, 1985).

17 James Delbourgo and Nicholas D&gjence and Empire in the Atlantic Wotew York: Routledge,
2008); Susan Manning and Francis D. Cogliano, dti& Atlantic Enlightenmerfldershot, England:
Ashgate, 2008).

18 See Daniela BleichmaBcience in the Spanish and Portuguese Empires, 13@00(Stanford, Calif.:
Stanford University Press, 2009); Ralph Badére Cultural Geography of Colonial American Litereds:
Empire, Travel, ModernityNew York: Cambridge University Press, 2003);e58tidstone Gronim,
Everyday Nature: Knowledge of the Natural WorldCiolonial New YorKNew Brunswick, N.J.: Rutgers
University Press, 2007); Susan Scott Pardgherican Curiosity: Cultures of Natural History the
Colonial British Atlantic WorldChapel Hill: University of North Carolina Pre2§06; Londa L.
SchiebingerPlants and Empire: Colonial Bioprospecting in thgantic World(Cambridge, Mass.:
Harvard University Press, 2004).
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Chapter One. Science Beyond Franklin

science and enlightenment in Ameri€aSo too is Martin Briickner's literary and
cultural approach to the geography and geographical knowledge in early Afflerica.
Even Franklin, despite his own humble beginnings, had a ‘great man’ focus on
science. He approached not his fellow Philadelphians, but instead John Winthrop of
Massachusetts, when transmitting the desires of Nevil Maskelyne, tish Brit
Astronomer Royal, that some astronomic observations be made at Lake Supeargr duri
the 1769 Transit of Venus across the Sun. Franklin explained his choice by claiming
that he knew of “no one ... likely to have a spirit for such an undertaking unless it be the
Massachusetts” government. Franklin not only privileged the scientifit wpbe
found in Massachusetts; on a practical yet more pessimistic note, Rrelakined he
did not believe any of the other American provinces had any “person & instaiment
sutable §ic] to the task.®
Franklin was mistaken, although there was a limit to the number of observers
with the skill to take the kinds of astronomical observations hoped for by the Royal
Society. But though we know more than Franklin did about the state of natural
philosophy in America, too many historians agree with Franklin’s implicit assompt
that only the grand efforts and the efforts of the grand are worth remarkiegfevi
canonical works on early American science have also stressed, and lamented, the

scarcity of ‘suitable’ persons and the sparsity of necessary instrumentserites

19 James Delbourg@® Most Amazing Scene of Wonders: Electricity anligBtenment in Early America
(Cambridge, Mass.: Harvard University Press, 2006)

20 Martin Briickner The Geographic Revolution in Early America: Malpiseracy, and National Identity
(Chapel Hill: University of North Carolina Pre2906).

2L Benjamin Franklin to John Winthrop, quoted in Wimip to James Bowdoin, 18 January 1769,
Bowdoin and Temple Papers, MHS.
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Chapter One. Science Beyond Franklin

colonial efforts at scientific inquiry have received nearly the whole tdriass’

attention and interpretation, yet even that has mustered but little commerfdation.
Indeed, it is the Transit’s role in institution building that historians leavghasized; the
focus has been on the reformation of the American Philosophical Society and the
acclaim it received for the unanticipated fineness of the observationsumaeleits
auspices, printed in the inaugural volume of its learned jo&#righis institutional

maturity surprised both European observers and the colonists thenféeBigsthe

popular interest so much in evidence throughout the colonies, explored in detail in
Chapter Four, “A School of Fashion and Philosophy,” has been dismissed straight awa
with little more than an acknowledgement, if that much.

We need to conceive of science in the broadest terms possible and evaluate the
scientific inquiries and practices that many Americans engaged in bydijoaseious
boundaries, rather than by the unproductive and reductionist search for resielt€e,Sc
its adherents and its consequences, must be examined in an expansive and also more
inclusive way, one that incorporates technology, the consumer revolution, the
proliferating and far-reaching print and book culture, emerging voluntarytiesciand
the ties of the Atlantic world. Science should be understood to comprise concepts and
apparatuses, techniques as well as technologies. Science is fundamentaliyed
with the search for knowledge as well as its production, not just the proof or thatgertai

that attends the demonstration of such knowledge. In colonial America, sciested e

22 see HindlePursuit of SciengeStearnsScience in the British Coloniglarry Woolf, The Transits of
Venus: A Study of Eighteenth-Century Scidifzenceton, NJ: Princeton University Press, 1959).

% Transactions of the American Philosophical Socie(§t769 — 1771), 4 — 116.

24 stearnsScience in the British Colonie874.
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not only in the ascertainable principles upon which a discipline was built, but also its
technology — both the performable practices that a branch of learning required and
generated, as well as its tools. As such, science encompassed not only thieodheie
of knowledge that circulated in the eighteenth century (in particular those gdonnde
the natural environment and its yield), but also the techniques and practiceatedsoci
with the hunt for such knowledge. Incorporating science into a study of the conceptually
fluid and mobile eighteenth-century Atlantic world thus permits a fuller expbor of
the century’s remarkable social and cultural transformations. Moreonemare
importantly, when we look at this early science, we must consider the individuals
involved in that production of knowledge as genuine participants — scientists, in an age
when the word as such did not exist.

This kind of science — theoretical and applied, material as well as cuitweas
widespread in early America, and its influence was vital to the concerns tbetyypg
us about the eighteenth century. The development of distinctively Americantiosst
the reconfiguration of class boundaries, the rise of refinement and its dtarttom
transformations in aesthetics — if not absolutely central to their developrientes
nonetheless was connected to them all. Science helped Americans integeafialgnor
into the larger metropolitan world of the British Empire. At the same time, \eywe
science influenced the development of an American consciousness, distinct from, and at
times in conflict with, that hard-won identity as Anglo-Americans. Fanfthe
province of an elite few, science extended throughout colonial society to peoplalfr
ranks who involved themselves in its customs. While such democratization also took

place throughout the Atlantic world, particularly in Britain and France, the gopach
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Chapter One. Science Beyond Franklin

of science in North America gave it added momentum across the permeablehature
colonial society. Against the backdrop of the American Revolution, this demoticatiza
of science helped to strengthen the bonds of a nascent national identity.

Curiosity about science, to be considered as an experience apart from persistent
avocation, was widespread in eighteenth-century America. Such attemigea faom
intensive study to polite interest to popular recreation, belying the Pennsyhzaaiast
John Bartram’s complaint to Cadwallader Colden about the impoverished state of
American science before the Revolution. Writing to the New York natunalist45,
Bartram deplored what he claimed to be the wretched state of sciencericagAme
Dividing the majority of the colonial population into three “Classes,” Barteanehted
the first as seekers after wealth, the second as seekers after opnteegg@agance,
and the third as seekers of competency. In his estimation, those with time kacked t
inclination to pursue science, and those with a penchant for study lacked time and
materials. Sadly, Bartram considered the workers “many times the onmats®
despite such deficiencies in time and tddl8artram grieved for these enthusiasts — cut
off, as he imagined, from the pursuit of science. But he was too harsh in his review. In
fact, all three “Classes” enjoyed many occasions to indulge their ¢yritbgiugh
perhaps not to the extent that would have satisfied Bartram, a passionate botanist.

Although access to even the casual circulation of scientific informationlin ea
America had real limits, literacy and numeracy chief among them, dicienterest
reached further than we might think. The recent work of scholars has looked thesely

many instances of shared medicinal knowledge between Anglo-Ameritraoanfand

% John Bartram to Cadwallader Colden, 7 April 174%uoted in HindlePursuit of Scienges — 6.
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American Indian womeff Particularly in botany, several colonial women distinguished
themselves as extremely accomplished practitioners, especially theCaootina

planters Martha Daniell Logan — who wrote the first Americanigeain horticulture —

and Eliza Lucas Pinckney, who developed indigo into a cash crop, as well as the New
York botanist, Jane Coldéh. Recent scholarship with a broader sweep than early
Anglo-America has described more fully the contributions of women to the progress of
science’® Native peoples are almost entirely excluded from the recorded storpt exce
as sources of botanical folklore ameaterial medic&® For instance, Titan Leed’s

published an ostensible cure for tiEVER and AGUE .an Epidemick Distemper”

% Ellen G. Gartrell, “Women Healers and Domestic Rdies in Eighteenth-Century America: The
Recipe Book of Elizabeth Coates Pasch&lgiv York State Journal of MediciB&, no. 1 (1987): 23 — 29;
Susan E. Klepp, “Lost, Hidden, and Repressed: @oaptive and Abortive Technology in the Early
Delaware Valley,” pp. 68 — 113 in Judith A. McGaad.,Early American Technology: Making and
Doing Things from the Colonial Era to 18%0Chapel Hill: University of North Carolina Pre4994).

" Marcia Myers Bonta\women in the Field: America’s Pioneering WomeruNaists (College Station:
Texas A&M University Press, 1991); Martha Daniefigan,A Gardener’s Kalendar Done by a Colonial
Lady, ed. Alice Logan White, (Charleston: National Btcof the Colonial Dames of America in the
State of South Carolina, 1976); Emily Bowles, “Y@puld Think Me Far Gone in Romance’: Eliza
Lucas Pinckney and Fictions of Female Identityhie €olonial South,Southern Quarterlg¢1, no. 4
(2004): 35— 51; Mary Harrison, “Jane Colden: abél American Botanist,” il\rnoldia 55, no. 3
(Summer 1995): 18 — 26; Sara Stidstone Gronim,dilane Knew: A Woman Botanist in the
Eighteenth CenturyJournal of Women'’s History9, no. 3 (Fall 2007): 33 - 59. See also MarBailey
Ogilvie and Joy Dorothy Harvidhe Biographical Dictionary of Women in Scien2evols. (New York:
Routledge, 2000).

% See Margaret AlidHypatia’s Heritage: A History of Women in Sciefiwen Antiquity through the
Nineteenth Centur{Boston: Beacon Press, 1986); Marilyn B. OgilWgmen in Science: Antiquity
Through the Nineteenth Century. A Biological Rin&ry (Cambridge, Mass.: The MIT Press, 1986);
Susan Scott ParrisAmerican Curiosity: Cultures of Natural History fine Colonial British Atlantic
World (Chapel Hill: University of North Carolina Pre2906); Londa L. SchiebingeFhe Mind Has No
Sex? Women in the Origins of Modern Scigi@ambridge, Mass.: Harvard University Press, 1989

% See Susan Scott Parrigtmerican Curiosity: Cultures of Natural History fhe Colonial British

Atlantic World(Chapel Hill: University of North Carolina Pre2§06) and Londa L. Schiebingé&liants

and Empire: Colonial Bioprospecting in the AtlantWorld(Cambridge, Mass.: Harvard University Press,
2004) who both detail the ways in which Native Amoens, African slaves, and ordinary people provided
a wealth of botanical information to elite, traineotanists seeking new plants and their uses.Gseaim,
“What Jane Knew,” notes 74 and 75, for plant dggioms attributed to natives and unlettered common
people in the botanical works of both Cadwalladeldén and Jane Colden.
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rampant in the “moist and variable Climate” of the mid-Atlantic redfofthe ‘cure’
involved a “purge withndian-PhysicK, a medicine evidently so well known Leeds
offered no further information about’it. The treatment continued with other native
therapies, including one made from the “Powder ofSassafras-Ropmixt with 20
Grains of the Powder @nake-Rodt,all mixed together in a “decoction of
Wormwood'*?> The Pennsylvania botanist John Bartram provided a descriptive piece on
“Indian Physick” for Benjamin Franklin’s almanac that same year, ijemiit as the
“true INDIAN PHYSICK mentioned” in Tennent’s “valuable little Book”Bartram
was at pains to distinguish the Virginia plant from those found in Pennsylvania and
Maryland, which he warned were “a violent Medicine.” This sketchy record halels tr
for African slaves, although the few instances inscribed into the writterdreteuch
transmissions of knowledge do highlight the active scientific exchanges talogy pl
across racial and class boundaffedhe most famous American instance of scientific
information taken from Africans, one with medical knowledge at the cenfaghsbly

that of the Boston minister Cotton Mather and his slave Onesimus, who described to

%0 Titan LeedsThe American Almanack741. NYPL.

%L This was the purgativipecacuaniadescribed in John TennenEsery Man His Own Doctor, or the
Poor Planter's Physiciar3® ed., (Philadelphia, 1734), 9. Leed’s copied diyeitom Tennent’s book, p.
24,

% Leeds Almanack 1741.

% poor Richard’s Aimanacl741.

% Susan Scott Parrish explores the expropriatidrotdnical knowledge commanded by African slaves in
“Diasporic African Sources of Enlightenment Knowded!’ in Science and Empire in the Atlantic Waqrld
eds. James Delbourgo and Nicholas Dew (Routletigav York, 2008), 281 — 310. See also Karol K.

Weaver Medical Revolutionaries: The Enslaved Healers ighEeenth-Century Saint Doming(érbana:
University of lllinois Press, 2006).
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Mather the African practice of inoculation against smalffoSeemingly more
celebrated at the time was the unnamed Virginia slave who gained his freedicen wit
‘cure’ for the bite of a rattlesnak&. Benjamin Banneker, a free black from Maryland,
was a self-taught mathematician, astronomer, surveyor, and almanac’maker
knowledge and practice of science in early America was far from beiitgdi to the
educated cadre of university professors, clergymen, and European-traired;dather

a wide array of people had the interest and the opportunity to incorporate science int
their lives, if sometimes only in limited ways.

The attorney, judge, and natural philosopher Francis Hopkinson noted precisely
this refusal to acknowledge science in unexpected, humble places, a myopia found
particularly among the learned. In 1784, Hopkinson was attempting to revive the
American Philosophical Society after the disruptions of the Revolutionaryh&ar;
informed his good friend Franklin that, with the “steady abilities” of the astrenom
David Rittenhouse, he had “industriously applied” himself to “raise from a State of
Lethargy, our philosophical Societ§?” Hopkinson wrote — and undoubtedly expected

that Franklin shared his views — that he had urged the Philosophical Society members to

% See Stearn§cience in the British Colonie$17 — 418, and Margot Minardi, “The Boston Inodisia
Controversy of 1721 — 1722: An Incident in thetblig of Race,"William and Mary Quarterly® Ser., 61,
no. 1 (January 2004): 47 — 76.

% See Sylvia Frey and Betty Wod@dpme Shouting to Zion: African American Protetitan in the
American South and British Caribbean to 1§0hapel Hill: University of North Carolina Pre4998),
56.

37 See also Silvio Bedinthe Life of Benjamin Bannek@iew York: Charles Scribner’s Sons, 1971) and
Charles A. CeramBenjamin Banneker: Surveyor, Astronomer, PublisRetriot (New York: John
Wiley & Sons, 2002).

38 Francis Hopkinson to Benjamin Franklin, 24 May 4 A&/ritings...... 41:u621. For the talk itself, see

Francis Hopkinson, “An Address to the American &wlphical Society,Miscellaneous Essays and
OccasionalWritings, 2 vols. (Philadelphia, 1792), 1: 362.
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“to encourage a Pursuit of experimental Philosophy, by removing” the terrbtinky
“Idea that none but Men of profound Learning and scholastic Education ought to meddle
with pursuits of this kind.” Hopkinson rejected that wrong-headed belief, which he
considered a “great Obstacle” to the fundamental objective of the Philosdpbaiaty,

by “asserting that many of the most important discoveries had been mitinbwyho

had not liberal Educations.” Instead, Hopkinson believed that a “careful attention to
Facts, and a steady Investigation of the Phenomina of Nature” could lead antlome t
“Discovery of Truth.” In Hopkinson’s view, the “Book of Nature was the Book of
Knowledge,” and “it was open to all.” In this he suspected that he differed withafome
the “learned faculty, who think it impossible to attain wisdom” but through the “whole
visionary Fabric of Metaphysics.”

Hopkinson’s aim was to encourage “those who had not the means of a learned
Education to become useful by experimental Enquiries” and he closed hisletter t
Franklin by reporting that the latest diversion was the “raising of PajleoBsa by
Means of burnt Straw to the great Astonishment of the Populace.” Yet such dgeming
innocuous diversions were intimately linked to the new scheme of education that
Hopkinson had recommended to the Philosophical Society the previous winter, for in
concert with the English clergyman and natural philosopher Joseph Priesiaynson
acknowledged that “important Phaenomena,” like electricity beforeyeder
Amusement first* Hopkinson could be confident that Franklin agreed with him since

Franklin had made many such recommendations nearly 35 years earlierHimiss “

% priestley wrote that “Electricity ... both furnishemtter of speculation for philosophers, and of
entertainment for all persons promiscuously.” pbseriestley;The History and Present State of
Electricity, vol. 2 (London, 2 ed., 1775), 134.
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towards forming a Plan” for the establishment of an “Academy” to eduoats buth”
of Pennsylvani&®

Hopkinson’s admonition to the learned men of the Philosophical Society
underscored the protean nature of conflict about learning that periodicalty roile
American society. Prior to the Revolutionary War, public rhetoric surrounding the
acquisition of secular, and specifically scientific, knowledge at timesedlaabout its
concomitant social instability. As we shall see in Chapter Three, in thmafteof the
explosion in print media that took place in the colonies at mid-century, any number of
public and private disputes turned on the ‘fake’ learning that some took from books.
Concerned that such learning could lead to a leveling of the hierarchical divisions that
privileged the few, pre-Revolutionary critics at times challenged tldityaof the
knowledge transmitted. Conflict about the democratizing tendencies of education
continued after the war, as evidenced by Hopkinson’s rebuke to those “Men of profound
Learning.” However, in the new United States, the locus of that battle maved fr
concern about the challenges to the social status attendant upon birth to the caliber of
scientific attainments instead. The new nation required learned citinehs\ueh
oratory on the subject idealized the United States both as an incubator of and a haven to
science. By the end of the eighteenth century, however, a generalized notienaé# sc
as a republican good was routinely invoked.

That tendency of some to equate scientific learning only with the educdéed el

that Hopkinson warned against has too often been at work in modern evaluations of

“0 Benjamin Franklin, “Proposals Relating to the Eatian of Youth in Pensylvania,” Writings, J.A.
Leo Lemay, comp., 323 — 344.
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American science. Science, however, had a broader appeal. Franklinssabiite
extraordinary, the results he arrived at from his theorizing and experiroenisdie
notable, and the outcome of his engagement with the wider scientific community,
especially in Europe, astounding and inimitable. The culture in which all thatitesths
however, was not particular to him.

It is time to reexamine the prevailing iconoclastic images of seieRcevious
studies of early American science have investigated the relationshiprufestiethe
federal government and political institutions; more recently, historiares stadied the
connections between science and religion, magic, medicine, and §erflemn so, the
tendency remains to look at American science through the lens of ‘great men’ and the
grand unrolling of the Enlightenment’s claim to Reason when we would benefibfar m
from an examination that is neither exclusively celebratory nor conversehysgive.
Focusing instead on popular as well as elite Anglo-American engageitiethe tools,
techniques, ideas, and practices of science, employed rationally as veeleadionally,
gives us a fuller picture of the reciprocating influences of scienceudindecacross the

eighteenth century. Rather than limiting our investigation to the intellectuantaft

1 See, Silvio BediniThomas Jefferson: Statesman of Sciéheav York: Macmillan, 1990); I. Bernard
Cohen,Science and the Founding Fathers: Science ifPtiigical Thought of Jefferson, Franklin,
Adams and MadisofNew York W.W. Norton, 1995); Bernard Jafféden of Science in America Rev.
ed. (New York: Simon and Schuster, 1958); Daviddvlight and Matthew D. Eddy, ed&cience and
Beliefs: From Natural Philosophy to Natural Scient700 — 190@Burlington, Vt.: Ashgate, 2005); A.
Hunter DupreeScience in the Federal Government: A History dfdRes and Activities to 194(New
York: Harper & Row, 1964); John P. Jackson,Science, Race, and Ethnicity: Readings from Is@ a
Osiris (Chicago: University of Chicago Press, 2002);teeP. Stevens$cience, Race, and Religion in
the American South: John Bachman and the ChareSiale of Naturalists, 1815 — 189&hapel Hill:
University of North Carolina Press, 1997); PninaABir-Am and Dorinda Outram, ed¢Jneasy Careers
and Intimate Lives: Women and Science, 178979 (New Brunswick, N.J.: Rutgers University Bres
1987); Susan Scott Parrish, “Women’s Nature: @3ity, Pastoral, and the New Science in British
America,” Early American Literaturg7, no. 2 (2002): 195 — 245; ; Geoffrey V. SuttSnoience for a
Polite Society: Gender, Culture, and the Demorigtraof EnlightenmeniBoulder, Colo.: Westview
Press, 1995); Ellen Fernandez Sacco, “SpectacudacMinities: The Museums of Peale, Baker and
Bowen in the Early Republic,” (Ph.D. diss., UCLA2B).
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the disciplines, or the development of instrumentation, we instead can explore the many
ways science was incorporated into the pastimes, aesthetics, comandrpelitical

culture of colonial America as it moved from provincial adjunct in the Atlanti¢dator
independent nation with its own imperial ambitions.

As much as we know about Franklin, there are still lacunae. How much more so
in the case of the many occasional practitioners of science who peopledrsankli
world. The very richness of the Frankliniana engrosses and can also overwhelm
attempts to tease out the fleeting traces and make sense of thecbtattsrieft by
everyone else.

This chapter, Science Beyond Franklin, has argued that the examination of
eighteenth-century science in America needs to move beyond the study of adew he
practitioners, Franklin chief among them. Moreover, not only does our understanding of
whoparticipated in scientific ventures in early America need to expand, so too does our
perception of justvhatconstituted science. By conceiving of science and its adherents
more inclusively, we rightly place them in their material and social gtstgiving
eighteenth-century Americans their due as authentic participants in at\&biemtific
culture.

Chapter Two, “An Account of the Progress of Learning,” argues for a broader
understanding both of what science meant in the eighteenth century, and whom it
encompassed. Although Benjamin Franklin was the most visible practitionerrofescie
in Anglo-America, he was far from alone; a variety of people throughout Akglerica
engaged with science. A proliferation of texts, tools, and teachers began sidwly a

grew more prevalent, combining by the mid-eighteenth century to createieonenent
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saturated with science — one that invited many people to involve themselvesiiificcie
ventures, at all levels and with varying results, with Franklin’s etattexperimentation
the most famous instance.

Chapter Three, “To Instruct Mankind in Philosophical Things,” explores a
multitude of scientific texts that circulated during the eighteenth penithis print
media offers us a window from which to monitor the spread of science as well as the
extent of that spread across British America in the eighteenth centuryeviliQuihe
very accessibility of these texts, along with the often egalitariaatsiadé science that
sounded through that proliferating media, opened up contested ground. Discussions that
circulated in print both promoted the spread of science and also attempted to regulate
that spread.

Chapter Four, “A School of Philosophy and Science,” explores the ways in
which science provided an avenue through which Anglo-Americans connected to the
metropolitan culture of Britain. The exchange of artifacts and observatmnd\ature
brought a variety of colonists into international interactions that grew meguent and
more expansive as the century wore on. The 1769 Transit of Venus across the face of
the Sun provided the occasion for Americans to re-imagine their participation in tha
traditional relationship. Against the backdrop of the looming war for independence,
their scientific work helped them stake a claim for intéllatand cultural independence.

Finally, Chapter Five, “Science Sets Her Sons Among the Stars,” exatmines
rhetorical deployment of science in the new nation in the aftermath of tleedam
Revolution. Far from an elite activity, science in America had long bessta e in

most people’s lives. Over the course of the century, Anglo-Americansystead
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engagement with the raw materials, the ideas and the outcomes, and most e #peciall
rhetoric connected to the practice of science all contributed to the malkangatibnal
identity. By the cusp of the nineteenth century, Americans would come to speak of
science as uniquely suited to their emerging nation, which acted both alspsing of

science and natural protector.
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The practice of science was always present in America, from theseddis of
colonization to the heady days of nationhood. This chapter explores the extensive range
of science in eighteenth-century America, first by detailing the expaastvéclusive
nature of the concept of science, then by exploring how the century-long incrdaese in t
ranks of instructors and itinerant lecturers promoted and enlarged that understanding
This dual approach to tlsgopeof science charts some of the ways in which a variety of
people across the mainland engaged with that new knowledge. By mid century, a
proliferation of texts, tools, and teachers combined to create an environmenthipe wit
learning, one that invited many more people to participate in the expanding range of
science, at all levels and with varying results. The most famous of tkiesea ci
encounters with science was Benjamin Franklin’s experiments withielgctr
Although Franklin was the most visible, and remains the most celebrated instance of
colonial science, he was far from alone. This chapter lays out some of th@emwdtys
science circulated among his contemporaries.

Science sailed to America aboard the earliest English voyages of eyl @nad
colonization, at work not only in the geography and cartography necessary for the
investigations of the new world’s terrain, but most particularly in the seards for
botanicals. The pursuit of new, extraordinary or merely useful plants themsealdes
the proper environment for their cultivation, motivated in part the very earliest
exploratory voyages of the Europeans into the Western Hemisphere, and certainly
played a role in the English exploration and settlement of the American colonies.

Sassafras, the native American plant valued for its antiseptic quatitiess(
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erroneously believed to be a curative for gonorrhea, among other medicinalases)
greatly prized in England and was featured in the earliest descriptions egibte r

written by the English explorers. The English promoter Richard Haklulgtiginged

sassafras in hiBiscourse concerning western plantirfg$o too did Thomas Hariot, a
mathematician, surveyor and astronomer in his own right, who included it among the
“Merchantable Commodities” of Roanoke in Bigefe and true report of the new found

land of Virginia? Hariot's account of the plants and animals encountered in the

Roanoke settlement certainly took note of flora of interest in the area, but hiptit@scr

of the region’s botany focused first and foremost on the cultivatable aspéutspbdints

and crops he saw or could imagine. Hariot organized the plants, or “Commodities” as he
termed them, into three categories — those that were “Merchantable,” thoseigood f
“Victuals,” and those that could be developed into “Building Materials.” Botanyawas
linchpin of natural history in the sixteenth and seventeenth centuries, and it continued so

throughout the eighteenth.

! Richard HakluytA Discourse Concerning Western Plantings, Charles Deane (Cambridge, Mass.:
John Wilson and Son, 1877), 21 — 22.

2 Thomas HariotBriefe and true report of the new found land ofgjififa (London, 1588), 9.

3 Although the colonies were not populated only Véitiglishmen, this is an examination of the cultuwks
science in the English colonies that would formlthméted States before the end of the century. dDfse,
other European powers had similar ambitions far tlaw world, ones they exploited earlier than the
English. Some recent works examining their sciientixplorations include: Antonio Barrera-Osorio,
Experiencing Nature: The Spanish American Empire: the Early Scientific RevolutigAustin:
University of Texas Press, 2006); Daniela BleichrBaience in the Spanish and Portuguese Empires,
1500 — 180Cstanford, Calif.: Stanford University Press, 20@rge Caflizares-Esgueriature, Empire,
and Nation: Explorations of the History of Sciemt¢he Iberian World Stanford, Calif.: Stanford
University Press, 2006); Charlotte de Castelnaustolle and Frangois Regoui@pnnaissances et
Pouvoirs: Les Espaces Impériaux (XVle — XVlllels®): France, Espagne, Portug@essac: Presses
Universitaires de Bordeaux, 2005); Antonio Lafuesntel José Sala Cataf@iencia Colonial en América
(Madrid: Alianza Universidad, 1992); Juan José& 8@k, ed.Science in Latin America: A History,
Bernabé Madrigal, tranAustin: University of Texas Press, 2006).
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By the eighteenth century, however, Americans at many levels of so@sty w
participating in a variety of scientific disciplines, notwithstanding thesialal,
intellectual, and material challenges of colonial life that militagadrest an easy
advancement of learned culture and scientific endeavors. Those disadvantages — the
great geographic distances that separated a handful of cities, theodidaimed
practitioners, and a lack of institutions among them — usually are blamée for t
supposed failure of real scientific work to emerge from colonial Ameriaafrém
being absent in the colonies, however, science formed a recurrent part of Amfican |
Science came in many guises and to every locale in early America. MQraevide
and diverse array of people had access to and participated in a world of observation and
experimentation, well beyond the limited cast of characters usually sebragtthe
exemplars of American science. Such a scientific world was not excladive t
educated, wealthy or well-connected. As the legion of the self-taughteirit t
equipped incorporated science into their lives, they took part as well in what would
become an intracolonial and transatlantic stream of learning.

If we were to look to early America for the key elements of the modern $icenti
community — precise disciplines, state patronage, tangible results — we would be
disappointed. Moreover, comparing early American scientific practices»greriences
with those that could be enjoyed in Britain or on the Continent is equally problematic, as
the opportunities in Europe far outstripped anything available in the Americas.

Colonists to the new world simply had no way to match the scientific institutiahs t
emerged in Europe in the aftermath of the Copernican and Newtonian revolutions of the

sixteenth and seventeenth centuries. Such institutions, particularly the Roygdy 8bci
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London, provided an organized, and at times well-funded, foundation for the practice of
science through their collegiality, the sharing of research, the sponsorsginipesfand
expeditions, and publication of journals, among other advantagesr to 1750,
Americans largely lacked libraries, museums, and academies. Eaeghtly had little
scientific training, less in the way of experimental apparatus, and untilithe
eighteenth century, no skilled artisans who might craft the necessary Nmigover,
few colonists had entrée to the international network of learning and inquiry then
emerging from the private and public institutions of Europe, exemplified bydpal R
Society of London, with its learned journal and society of like-minded colleagdes a
wealthy patrons. Such deficiencies precluded sustained American participation in
experimental science, and some colonial researchers made prd@aselymplaint.
Judging by these standards, there is no denying that the American sciemtific w
appeared to be a poor one indeed.

It is therefore easy to disparage the science that emerged from thigamer
colonies in the eighteenth century as derivative or unimaginative — not scierce at al

and nearly impossible under the prevailing material and intellectual conditipnayn

* See James E. McLellaBcience Reorganized: Scientific Societies in tiggtEenth Centur{New York:
Columbia University Press, 1985); Steai®sience in the British Colonie$05.

® The Royal Society of London for the ImprovemenNatural Knowledge was founded in 1660 to pursue
the new and experimental form of “philosophy” en@m@ed by Francis Bacon, intended to replace the
non-experimental, qualitative Aristotelian approadiohn BarrowSketches of the Royal Society and
Royal Society Clul{;1849; reprint, London: F. Cass, 1971).

The Society has published its journal, Bfglosophical Transactionsince 1665.

See Francis Bacoithe New AtlantigLondon, 1627). Bacon argued for a revolutionhia study of

natural philosophy, his “Great Instauration,” wherapirical study could produce knowledge of genuine
use. See Anthony Grafton with April Shelford anandy SiraisiNew Worlds, Ancient Texts: The Power
of Tradition and the Shock of Discové@ambridge, Mass.: Harvard University Press, 198%oecially
chapter 5, “A New World of Learning,” 195 — 252.
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Rather than make unhelpful comparisons with modern conceptions of science or pit the
colonies against the metropole, however, we should instead evaluate eightaeanth-ce
science in America on its own merits. Then we would see that far from being a
scientific wasteland, the American colonies provided a lush natural labygraner ripe

with unknown flora, fauna, and terrain, and in the absence of customary pillars of
scientific support, the freedom to observe, experiment, and theorize at will.

Science, or rather the study of natural philosophy, carried an expansive meaning
in the eighteenth century, one that encompassed a broad theory of kndwiEdg®as
Mifflin’s written account of the first lecture that he attended in expemniia learning
began with exactly that wide scope, defining “Philosophy” as “the Knowledgeé of al
Things ... that may be found out by the Power of Rea5@ut contemporary model of
science as a series of distinct branches of learning, divided into clegoreagesimply
did not exist in the eighteenth century. The word held a much more extensive and more
widely applied meaning then, and it was not until the mid-nineteenth century that
“science” stood for the theoretical explanation of natural phenomena, or denoted a
method of observation, investigation, description, and experimentation. While theorists
in the eighteenth century certainly constructed explanations of natural phenamena
practitioners employed the scientific method, they were engaging lnspbhy.’

Philosophy was the general description for a system from which natussyst&uhd

effects, were explained. Science stoodkimwwledgeand as such was considered an

® For an overview of the theories underpinning treefice of European science from the sixteenthurgnt
on, see Raymond Phineas SteaBwence in the British Colonies of Amer{t&rbana: University of
lllinois Press, 1970), 3 — 43.

" Thomas Mifflin’s Notebook on Logick, 1757. NYPL.
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aim of the seven liberal arts. Sometimes called the arts and sciencesatieedamoted
the curriculum codified in the classical age and offering precepts for the calnonic
approach to the branches of higher learning. It was designed to impart general
knowledge and develop a student’s intellectual abilities and rationality, alMces&y
the making of a free mah.

What subjects fell under the rubric of science in the eighteenth century was not
limited to our current-day definitions, and a list that enumerated them would be long
indeed. The phrase “arts and sciences” encompassed a multitude of learning, and
particularly of a technological nature. Medicine itself, along with theystf anatomy,
surgery, and inoculation, and the botany omtsteria medicaNewton’s optics;
hydrostatics; meteorology; paleontology; the civil engineering of rodd&ddge
building, and public works in general; architecture; agriculture, including crop
improvement and animal husbandry; the various branches of natural history, from the
ichthyology and conchology of zoology to the vegetal life of botany; the eartitesie
of mineralogy and geology; chemistry; mining; manufacturing; andeextoduction
and dyeing. All these formed a part of science, and although each involved the study of
different subject matter, the examination of each was scientific. When thshEng
naturalist Erasmus Darwin (grandfather of Charles Darwin) wrote to Benfaranklin

in order to convey some recent scientific news, he imagined that the “philosephig’

8 The seven liberal arts comprised the “trivium”rammar, rhetoric, and logic — and the “quadrivium”
arithmetic, geometry, music, and astronomy. Se#ény Grafton and Lisa Jardirférom Humanism to
the Humanities: Education and the Liberal ArtdHfteenth- and Sixteenth-Century Eurdi@ambridge,
Ma.: Harvard University Press, 1986); David L. Wag ed..The Seven Liberal Arts in the Middle Ages
(Bloomington: Indiana Press University, 1983); @@e Winterer,The Culture of Classicism: Ancient
Greece and Rome in American Intellectual Life, 22800 Baltimore, Md: Johns Hopkins University
Press, 2002).

32



Chapter Two. “An Account of the Progress of Learning”

make the “most agreable part” of his lefteAnd what wide-ranging “philosophical

news” he conveyed! Darwin’s letter included notice of some new perfoasamc
experimental physics, the latest in observational astronomy, and his own camtsliati
botanical taxonomy. Beginning with a recent account of some electrical egp&sim
performed by “a Curate in [his] neighbourhood,” Darwin went on to report the
astronomical news, gleaned from a chat with “Mr. Wedgewood,” that “MsdHer [the
royal astronomer] had “discover’d three Volcanoes in the Moon now burning.” As for
his own contributions, Darwin recently had “superintended a publication of a translation
of the botanical works of Linnaus ... with design to propagate the knowlege of Botany.”
He offered to send 20 sets to Philadelphia for sale there.

Science in the eighteenth century must be conceived in its broadest sense,
signifying any body of knowledge itself, or any field of organized knowledgé, dwil
established principles and grounded in demonstration. To be scientific was to use
empirical experiences of observation and experimentation in order to democisizate
and convincing knowledge. Such science was not limited to the biologic, earth or
physical sciences in their more restricted present-day meanings. Nor didrthe
‘scientist,” representing a practitioner of science, a student of nature,neividdge of
the material world, exist in the eighteenth century. The pdnitosophyencapsulated
such learning, and a philosopher was one “deep in knowledge, either natural or'fhoral.”
Science was a flexible term that described actions, activities, pursultpractices

inherent in observational as well as experimental work. It was expansivehanoug

° Erasmus Darwin to Benjamin Franklin, 29 May 17&®apers45:u37.

° The phrase is Johnson’s, after Richard Hookee Senuel JohnsoA, dictionary of the English
language ..2 vols., (London, 1756), 2:160.
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include the experimental or observational work that accompanied inquiry into the
theoretical abstractions and material phenomena of the universe, sut¢heastudies of
astronomy, physics, and mathematics generally, as well as the cégsifwork of
botany. Yet science also contained the technological and artisanal poactiaé
derived from the transmission of rules or systems that were built on custom, as in
surveying, navigation , and to some degree botany as well.

Of course, science in the eighteenth century did not mean only those disciplines
the modern observer admits into the canon; pseudo-sciences abounded as well, from
alchemy to astrolog}*: John Adams wrote from France that “All Paris, and indeed all
Europe” found itself “amused with a kind of Physical New Light or Witchcralieda
Animal Magnetism.*?> Propounded by a “German Empirick ... Name[d] Mesmer,” this
new science had “turned the Heads of a Multitude of People.” Adams reportdeethat t
King of France had “thought it necessary” to convene an academic panel te intjui
this “Universal Cure,” with Benjamin Franklin “at their Head'hey published a
“Masterly Report” denouncing this “Magnetism,” showing it could “never béullse.

because it does not existThe report apparently did little to “annihilate the

Enthusiasm,” although Adams predicted that the “Phrenzy must evaporate.” And yet,
despite his skepticism of this “Enthusiasm,” when Adams conducted an epistolary

debate with Benjamin Waterhouse concerning the source of “Animal Adams

1 See Robert S. CoBody and Soul: A Sympathetic History of AmericainitBgalism (Charlottesville:
University of Virginia Press, 2003); Robert C. lenJMesmerism and the American Cure of Souls
(Philadelphia: University of Pennsylvania Pre€82); David D. HallWorlds of Wonder, Days of
Judgment: Popular Religious Belief in Early Newgkamd Display(New York: Knopf, 1989); Thomas A.
Horrocks,Popular Print and Popular Medicine: Almanacs andaith Advice in Early AmericeAmherst:
University of Massachusetts Press, 2008).

12 John Adams to Dr. [Benjamin] Waterhouse, 8 Sepwmif84. Adams-Waterhouse Letters. MHS.
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argued in favor of “Magnetism™® Rejecting Waterhouse’s theory that the “Electrick
fluid is the Cause of Life,” Adams instead suggested that force by “whichithe/#s
“conveyled] into our Lungs ... when we breathe” was that very “Phrenzy” he had
discounted a few years earlier.

Science, as understood in the eighteenth century, was an admittedly slippery
concept into which the merest accretion of knowledge could insinuate itself. It not
who should say what was or was not science in early America. At the same time
however, certain disciplines had a heightened significance in eighteertinyce
America: astronomy, botany, electricity, and geography, particutelgystems needed
to calculate and negotiate the dimensional relationships of the earth’s ssufaesing
and navigation. These are by no means the only important sciences worthy of
consideration nor, of course, the only subjects to which Americans turned their
attentions and their efforts in the eighteenth century, as is evidenced bytémsive
yet still-incomplete list above. These particular fields of study, howakegppropriate
for more careful analysis as they were highly adaptable to the conditiodthaied in
America, and consequently were among the most widely practiced. wEne\all
relatively easy to engage in, requiring little in the way of speeidlequipment, and
demanding a very small stake in terms of involvement. In some cases, nothing more
than observation was required to participate. All permitted the legion oflthaigght.

Moreover, as the languages of science grew more systematic (as ingheradbthe

13 John Adams to Benjamin Waterhouse, 27 Februar{.12@lams-Waterhouse Letters. MHS.
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Linnaean system of botanic classification), Americans were liberatedgogoscientific
ventures without having to rely on European relationsHips.

Neither should we make an evaluative judgment that divides natural history from
natural philosophy. Certainly, there existed pedagogic as well as prddfesdnces
between natural historians’ work of naming, collecting, and classifyipgysdical
objects, and natural philosophers’ speculation and experimentation with phenomena,
such as energy, matter, light, and H8aHowever, natural philosophy was a covering
term, capacious enough to include natural history. Although the differences betwee
them, as practices, were well understood in the eighteenth century, none of thesbranche
of learning were organized into such highly specialized disciplines thatpemnmaable
boundary existed between them. The divide between the collecting and catgguriz
natural history, and the theorizing and experimentation of natural philosophy
indisputably was real, but it was also one easily breached. Natural philasogher
students of the physical sciences, frequently engaged in natural historplderving
and describing the natural objects of a place, such as it plants or animals.

Nevertheless, the two branches of learning also overlapped: mathemtcs is
foundational knowledge for practices elegant as well as prosaic, fromtibstlof

astronomy to the most commercial surveying. Indeed, when Jedidiah Morse published

14 See Pamela RegBescribing Early America: Bartram, Jefferson, Ceéveur, and the Influence of
Natural History(Philadelphia: University of Pennsylvania Prd$€99), 12 — 13.

!5 For more discussion on the artificial distinctidretween natural history and philosophy, as well as
some less obvious parallels, see Anita Guerdatural History and the New World, 1524 — 1770: An
Annotated Bibliography of Printed Materials in thirary of the American Philosophical Society
(Philadelphia: American Philosophical Society laityr, 1986), 1- 9.

For belles letters as works of science, see PaRegl#s,Describing Early America: Bartram, Jefferson,
Crévecoeur, and the Influence of Natural HistdRhiladelphia: University of Pennsylvania Press)
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the first American geography, he assured his readers that a “Completedge of
Geography was impossible to achieve “without some acquaintance with Astrondmy.”
Benjamin Workman went further in describing the mutual dependence between the two
sciences, assuring the readers of his geometry textbook that the “Elgnpemtaf
geography is so blended with Astronomy, that a proficiency cannot be acquired in the
one, without a competent knowledge of the otdérWhen George Adams issued a new
edition of his father’s “treatise on the globes,” he too highlighted the ctoseections
between astronomy and geometry, as well their necessity “to a libecaltedL’

Without them, Adams claimed, no branch of learning could be “fully comprehefitied.”
When 12 year old Sally Ripley, in Greenfield, Massachusetts, began her studies of
geography in 1799, she first tackled astronomy — affirming, or merely ipayrtte

view that “complete knowledge of Geography cannot be attained without some
acquaintance with Astronomy?

Indeed, the practice of astronomy often worked in tandem with those of natural
history. It was a necessity for both navigation and surveying, and often usefudmy.bot
George Adams promised that with the “mathematical science” of astrostudgnts
could solve problems whose solutions had long “appeared to be above the reach of

human art.2° With the techniques his book taught, and the use of a few inexpensive

16 Jedidah MorseThe American Geography; or, A View of the Presémagon of the United States of
America(Elizabethtown, N.J.: Shepard Kollock, 1789), 1.

" Benjamin Workman, A.M Elements of Geometry, Designed for Young Studenhst Science
(Philadelphia: John McCulloch, 1790), 5.

'8 George AdamsAstronomical and Geographical Essag¥ ed. (London: R. Hindmarsh, 1790), v.
¥ Tuesday 16 July 1799. Sally Ripley Diary. AAS.

20 pdams,Essaysyi.
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instruments, anyone could “find the distance of any inaccessible object, thediag
spire [or] a mountain ... learn to plot a field, ascertain the altitude of a cloud;lzafly

or any other meteor,” judge the distance of a passing ship, and determiniutie atd
longitude of any plac&. Thomas Jefferson perfectly captured the affinity between all
these fields when he wrote to Benjamin Smith Barton in 1803. Needing to prepare his
secretary, Meriwether Lewis, for a “confidential” exploration of theddisi “&

whatever river ... runs into the Western Ocean,” Jefferson called on Bartonttoodesf
that would help Lewis “draw his attention ... to the objects most desirable” and
deserving of “enquiry and observatiofi.”Jefferson enumerated the “compleat science”
that he believed requisite to conduct the investigation and these included “botany,
natural history, mineralogy & astronomy.”

One of the earliest communiqués by the Boston mathematician Isaac Goeenw
to the Royal Society, in 1727, concerned his “New Method for composing a natural
history” of the “Winds in every Climate” in order to achieve certainty ingeton.
Greenwood'’s system involved a very complicated schedule of daily accofassa
and London as well as “by Seamen on ships,” among whom he judged there to be “a
considerable number ...as have a taste for Physical Knowlétga/tien the celebrated

itinerant lecturer Dr. Moyes toured the new United States lecturing ophilesophy

2L Adams Essaysyi — vii.
% Thomas Jefferson to Benjamin Smith Barton, 27 &atyr 1803, Benjamin Smith Barton Papers, HSP.

% |saac Greenwood to [James Jurin], 10 May 1727, @iage, Mass., “A New Method for composing a
natural history of MeteorsMaterials pertaining to the history of American &uie, Letters and
Communications from Americans, 1662 — 19R6el 2; frames 471-473; Letter Book G.2.8. ARSs a
curiosity that Greenwood several times referrekiscsystem as a natural history of Meteors when he
almost certainly meant meteorology.
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of chemistry and natural history,” his teachings included discussion ofdperpes of

light, heat, colors, air, earthquakes, dirt itself, metals, water and “vegetabl
substances®® Moreover, Moyes advertised the talks as including “no small part of
Natural Philosophy” and promised that the audience would receive “in one view ... the
rise and progress of this useful science,” along with its history of tha&btill

discoveries” on which it was buflt. When, several years later, Moyes composed a new
“Course of Lectures on the Natural History of the ... Earth” he spoke of earthescienc
but also on gravity, electricity, and meteors, as well as “On the NaturalHidtthe
Planets, Comets, and Fixed St&%.”

These ‘sciences’ came together in the eighteenth-century mind as a esojeri
linked pursuits. Robert Morden’s introductory text, published in 1702, drew exactly
these connections between the “so excellent sciences” of astronomy, geography,
navigation, and mathematits.So did Christopher Sargeant, who in 1726 began his
commonplace-book with his speculations on the “Creation of the Animals” and the
“causes of §Deluge,” yet also included several “Observations of Mr. Rays Three
Discourses” on specific gravity and the density of air, embraced somztlasblogical’

conclusions about “fixt Stars ...ye Planets [and] Comets,” and worked in “Observations

% Henry Moyes, M.D.Heads of a Course of Lectures on the Philosopl@hefmistry and Natural
History (1784).

% American HeraldBoston], 31 May 1784.

% Henry Moyes, M.D.Heads of a Course of Lectures on the Natural Histifrthe Celestial Bodies ....
(Boston, 1787). AAS.

2" Robert MordenAn Introduction to astronomy, geography, navigatiand other mathematical sciences
made easie by the description and uses of the takkasd terrestrial GLOBE$London, 1702).
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on light and sound as well as the “Existence of G8dThe store of “Useful

Knowledge” that Franklin specified in his plan for a “Society ... of Virtuosilechfor
permanent posts filled by a “Botanist, a Mathematician, ...a Geographer, and a general
Natural Philosopher” who would communicate findings in matters botanical,
mineralogical, mathematical, chemical, mechanical, agricultural, arptaygoc®®

When the Reverend Peres Fobes, professor of Natural and Experimental Philosophy at
Rhode-Island College, proposed his “Course of Lectures upon Natural Philosophy and
Astronomy” in 1790, he promised to explain the “first Principles of Agricultace a
Botany” as well as “Optics, Astronomy, Electricity” as well. Thisvaa obvious
amalgamation of natural history and natural philosophy, the whole of which lentatself
illustration “by a Variety of curious and entertaining Experimefits.”

As difficult as it can be to chart the participation by the ordinary in these n
sciences, their activities took root and formed part of a different scierevatution that
emerged not only in Europe but in America as well. The changes that the epeesci
brought about were not restricted to the development of the disciplines themselves but
brought radical alterations in society as well. Upheaval naturalowfetl a scientific
revolution that discarded the less empirical Aristotelian world view in falvar
universe as described by Copernicus and Galileo, its mysteries explainedhthroug
Newtonian physics. New systems developed in the aftermath. Unbeknownst to, at times

unarticulated by, those who participated in scientific enterprises, neticpsaand

8 Christopher Sargeant, Common-place book. MHSr. Réys Three Discourses” referred to John,Ray
Three physico-theological discourse4”.ed. (London, 1721).

29 Franklin, “A Proposal for Promoting Useful Knowtggl” in Writings, 296.

30«A Course of Lectures upon Natural Philosophy,fa@dence, 1790). AAS.
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traditions led to substantial changes in social mobility and personal statues nievt

institutions they created, and the social spaces they inhabited.

In short, the scientific revolution had a dramatic impact on the common systems
of thought at the outer edge of the New World and played a vital part in the sifée of |

in America in the eighteenth century.

During the 1740s, three events triggered an explosion in the public interest of
science: the lectures of Archibald Spencer — an itinerant practitioneucdinat
philosophy — the shipment of electrical equipment from England to the Library
Company of Philadelphia, and the circulation in print of a pamphlet by Albrecht Von
Haller that summarized recent European experimentation on electricigethier, these
three developments created a charged atmosphere of popular science in Aclenich
that extended far beyond Benjamin Franklin’s more famous experiments witiicelect
By examining the larger context of this popular science we not only can plaxdifrsa
electrical work in its proper context, but we can also gain a clearer imsiglthe
meaning of science for colonial Americans, both as a field of knowledge and afeenue
entertainment.

As Benjamin Franklin tells the story, it was the fortuitous meeting in 1743 with a
certain “Dr. Spence, who was lately arrived from Scotland” that sparked his @sesint
in electricity®! The two men found themselves together in Boston at the start of the

successful lecture tour in ¥BERIMENTAL PHILOSOPHY"*? that took Archibald Spencer,

31 Benjamin Franklin, “Autobiography,” ikvritings comp. J.A. Leo Lemay (New York: Library of
America, 1987), 1452.

%2 Boston Evening-PosindBoston Post-Bgy30 May 1743; als@oston Eveningrost, 1 August 1743.
See alsoNew-York Weekly Journa®4 October 174Pennsylvania Gazett@6 April 1744.
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“Scottish Physician and Man-Midwifé*along the Atlantic seaboard from Boston to
Philadelphig®* The itinerant lecturer demonstrated “some electric Experiments” that
Franklin observed, either at the doctor’s public presentations or possibly at a private
meeting. In either case, Franklin’s retrospective judgment recalledt&pas “not very
expert” and the experiments as only “imperfectly” performed. Perhapdedgeactice
helped improve Spencer’s performances. In August, he alerted the public thanpurs
to “the Desire of several Gentlemen and Ladies” he would begin a new “course of
Experimental Philosophy: which will be the last he ever intends to perform in this
Town."®

Despite the ostensible crudity of the demonstrations Franklin saw, and
notwithstanding his unfavorable appraisal, Franklin acknowledged that thpkeyslis
“equally supriz’d and pleas’d” him, as the experiments were “on a Subject quite’new t
him.2® More importantly, however, Spencer’s performance left Franklin well-digpose
to make good use of the assorted electrical paraphernalia that would conag bisce

he returned to Philadelphia. Soon after his Boston encounters with Dr. Spencer,

curiosity piqued, Franklin would find that he had at his disposal all the tools he needed

% The phrase is Thomas Cadwalader’s, quoted inrh@d Cohen “Benjamin Franklin and the
Mysterious ‘Dr. Spence.” The Date and Source ahklin's Interest in Electricity,Journal of the
Franklin Institute235, no. 1 (1943): 1-25, 16. Cohen’s articlerdsfiely establishes both the correct
date of the meeting (1743 rather than 1746) asagdhe identity of the mysterious “Dr. Spence” of
Franklin’s autobiography, although Cohen mistakisditst name for Adam, rather than Archibald.islt
Cohen furthermore who asserted that the meetingdaet the two men must have been private, as he
claims that Spencer did not hold any public lectuneBoston. However, Spencer did in fact hold his
Boston lecture series in 1743 — he held severawhiech Franklin may well have been present. SAd.J
Lemay “Franklin's ‘Dr. Spence’: The Reverend Almid Spencer (1698? - 1760), M.DMaryland
Historical Magazines9, no. 2 (1964): 199-216.

3 See Lemay, “Franklin’s ‘Dr. Spencegupra
*Boston News-Letted August 1743.

% Franklin, “Autobiography,” inWritings, 1452—1453.
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to embark on his own investigations into experimental physics. To begin with, Dr.
Spencer himself came the following spring to Philadelphia to lecture, andiRracidd
as his agent — although whether Franklin continued to attend the lectures remains
unknown®’ Spencer’s first course of lectures drew so many interested partiestagt, a
Boston, he found himself obliged to begin a second course of lectures in order to
accommodate demand. “A Greater Number of Gentlemen having subscribed to
Spencer’dirst Course of EPERIMENTAL PHILOSOPHY, than can be conveniently
accommodated at a Time: He begins his ... second Course, on Thursday, the tenth day
of May.”®

Franklin left no word about any further lectures of Spencer’s that he nagat h
attended but he had many opportunities to do so as Spencer and his lectures formed an
important part of the culture of the town throughout that spring and suffinetime,
Spencer established a permanent residence in Maryland, where he livedsudgdthiin
1760. Franklin maintained a connection with him in some capacity, as he reported in his
autobiography that before his own retirement from the publishing business in 1748, he
“purchas’d all Dr Spence’s Apparatus ... and proceeded in [his] Electrical Exqresim
with great Alacrity.*°

However, Franklin did not need Spencer’s apparatus to begin his experimental

work, and most likely he did not rely on it at first. By April of 1745, the London

37 Lemay, “Franklin’s ‘Dr. Spence,” 5.

3 philadelphia Gazette26 April 1744.

39 William Black recorded in his journal making twisis to Dr. Spence’s lectures, once in May andsonc
in June, 1744. “Journal of William BlackPennsylvania Magazine of History and Biograghyo.3

(1877): 233-249, 246 aRMHB 1, no. 4 (1877): 404 — 419, 414,

0 Franklin, “Autobiography,” inWritings, 1420.
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merchant Peter Collinson shipped to the Library Company a “glass tube, with some
account of the use of it in making such experimettsCollinson, the English Quaker,
cloth merchant, enterprising naturalist, productive intermediary and assiduous
correspondent to many colonists, engaged in scientific enquiries, had once before
shipped to the Library Company several glass tubes designed for elestgeaments
although no records exist indicating that Franklin used this first apparatesyectin
1742% On the other hand, Collinson’s 1745 gift to the Library Company of a second
glass tube, coming on the heels of Spencer’s lectures in experimental philosophy, and
accompanied as it was by a well-illustrated pamphlet, unleashed a fury of
experimentation and inaugurated a period of public lectures and scientifictiexisibi
throughout the colonie$.

Spencer’s demonstrations were no doubt exciting, possibly even useful —
notwithstanding Franklin’s criticism of his early, inexpert presentationsedtiisres
appear to have been very popular and generally quite satisfying — but the key eompon
to that flowering of electrical experimentation was the printed pamphléatteWwby the
Swiss naturalist and physiologist Albrecht von Haller, and accompanied by quoafger-
illustrations, theHistorical account of the wonderful discoveries, made in Germany, &c.

concerning Electricityelegantly detailed the preceding generation’s work in electricity

“1 Franklin, “Autobiography,” inWritings, 1453. Indeed, Franklin’s letter to Peter Collinsason,
Michael, is more explicit about the use Franklindmaf Collinson’s gift of the tube and accompanying
pamphlet. Franklin to Michael Collinson, 8 Febguar 75, in Benjamin FranklirRapers eds. Leonard
W. Labaree, et al. (New Haven, Ct.: Yale Univgrsitess, 1959 —), 17:65.

“2Norman G. Brett-JameS$he Life of Peter CollinsofLondon: E.G. Dunstan, 1926); Jean O'Neill and
Elizabeth P. McLeafeter Collinson and the Eighteenth-Century Natudatory Exchangé€Philadelphia:
American Philosophical Society, 2008).

*3J.A. Leo LemayThe Life of Benjamin Franklirvol. 3, Soldier, Scientist, and Politician, 1748 - 1757

(Philadelphia: University of Pennsylvania PresS), ®—65. vol. 2Printer and Publisher, 1730 - 1747
2:115
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and provided a current overview of the state of the field, along with an extensive
bibliography. Haller had written his summary in French, but it was quickiglated
into English and published as a sixpence pamphlet, complete with “copper plate
representations® It was a copy of this pamphlet that Collinson shipped to the Library
Company’®

Once Franklin and “several” others at Philadelphia began “makingietgctr
experiments,” Franklin admitted to being entirely “engrossed” in the subjdittough
his fellow researchers might not have found themselves quite so absorbed icaglectr
tests as did Franklin, there was widespread involvement nonethelesdenmoor
accommodate all the interested practitioners, Franklin arranged ftarggass tubes to
be manufactured in nearby New Jersey. With the subject “so much in vogue,” he noted
that more than one hundred had “been sold” in a four-month p&ribidt only were the
equipment and techniques in widespread use by these various participants, but the
experimentation itself was also extensively observed by an even wider. pEldnklin
reported that his house was mobbed with “Friends and Acquaintances” who came
“continually in crouds” in order to observe his wéfk.

Haller’'s pamphlet reached the Library Company first, but anyone witlssatae

the April 1745Gentleman’s Magazineould read the full account there. Giving it yet

“ Acta Germanica, No. VI, Vol..lIAn advertisement for this pamphlet appears én&pril 1745 issue of
Gentleman’s Magazinghe text of the pamphlet, without the illustraiso is reproduced in that issue as
well. An actual copy of the pamphlet has not camight. SeeGentleman’s Magazind5, no. 4 (1745),
p. 224 for the advertisement, pp. 193 — 197 for tistorical account.”

“5 Lemay,Life of BF, 3:59.

“6 Benjamin Franklin to Peter Collinson, 28 March 7.7i Experiments and Observations on Electricity
(London, 1769), 1-2 ; Benjamin FranklPapers eds. Leonard W. Labaree, et al. (New Haven, €ale
University Press, 1959 —), 3:134.

" Franklin,Experiments and Observatiqrs
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wider circulation well outside of the Philadelphia Library Compamy Branklin’s circle,
the American Magazine and Historical Chronigieproduced the text in full in its
December issu& By the next spring, the Newport clockmaker William Claggett had
devised his own electrical equipment and public show, which he presented first at
Newport, and by mid-1747 at Boston. Promising a “Great Variety of curious
Experiments of the most surprising Effects eEETRICITY,” Claggett gave
demonstrations of the “new Method of electerising several Persons aithd sae.”
His advertisements made no mention of any accompanying lectures or &érpkiiia
That omission did not appear to materially affect the public’s interest inngevis
experiments. Although Claggett's clock-making business reportedéssi¢ated his
return to Newport, he bequeathed his equipment to the Capt. John Williams, out of
whose house he had operated his spectacle, and Williams carried on “vastly to the
Satisfaction” of those people with both 10 shillings and “the Curiosity to attend those
wonderful Operations>® Boston evidently included a surplus of just such residents as
the rival showman Daniel King found it worthwhile to establish a competing ebdctric
attraction, promising to perform Claggett’s “wonderful and surprising @joers.*

It is not clear what King used to display his “surprising Operations” — possibly
one of the glass tubes manufactured in New Jersey. However, Williams went to the

trouble and expense to advertise that his experiments, and not those of King, featured

“8 The American Magazine and Chroni@eDec. (1745): 530-537. This reprint also orditiee copper-
plate illustrations.

“9 Boston EveningRost, 24 August 1747; see aBoston Evening-Pos? September 1747.

Y Boston Evening-Pos28 September 1747, quoted in William Northrop SéorLectures on Electricity
in Colonial Times," New England Quarterly, no. 2 (1934): 364-374, 365.

*1 Morse, “Lectures on Electricity,” 365—366.

46



Chapter Two. “An Account of the Progress of Learning”

Claggett's “machine Because of Claggett’s artisanal skill, his equipment may have
displayed greater elegance or a more refined appearance; however, the deéormstra
put on by nearly all in the growing cadre of electrical itinerants wereathe.s
Although the advertisement placed by Richard Brickell to announce his New York show
of the “most surprising Effects or Phenominas on Electricity” employed f@sie
language, his description of those “Effects” repeated Claggett’s almastfareword >
Both promised to demonstrate the wonderful power of electricity to attract, aepel
flame, “particularly the new Method of Electrising several Persons aathe $ime, so
that Fire shall dart from all Parts of their Bodies,” marvels that reprddercctly that
which satisfied and astonished the “Curious in all parts of Europe.”

It is in this context of a proliferation of electrical knowledge as emtenent that
we need to place Benjamin Franklin. Franklin played with electricity. Hetaimed
with electricity — but he took his experiments several steps further, into threaka
theoretical physics, and hence we recognize what he did as science. Frankhlgrhowe
was a unique actor and when we focus on him, his massive presence overwhelms our
ability to evaluate the broader scene. Franklin trained his own electric showtmuef
among them Ebenezer Kinnersley, and these were able to offer additionasizeati
improved experiments to the demonstrations that lent both an American nature and a
metropolitan glamour to the undertakitfgKinnersley’s lectures certainly drew on the

mystique and gloss garnered from their simulacrum of European gatherintie A

2 Morse, “Lectures on Electricity,” 365-366.
>3 New-York Weekly Journa® May 1748.

¥ J.A. Leo LemayEbenezer Kinnersley, Franklin's Frieff@hiladelphia: University of Pennsylvania
Press, 1964), 58-61.
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same time, he emphasized their Americanization of the Franklinian eletttaoges.

His “course of experiments of the newly-discovered Electrical Fire,tidex not only

“the most curious of those ... made and published in Europe,” but a considerable
“Number of new Ones lately madeRiladelphia’>> Kinnsersley's demonstrations

were perhaps priced out of easy reach for all but the comfortably situatddnyes
Bowdoin wrote to Franklin from Boston that Kinnersley’s “Experiments ... exhibite
here, have been greatly pleasing to all sorts of people, that have seerCthémmever,

the many individual demonstrations that emerged in the years followingieslithat

the ‘audience’ went to look at what was offered when given the opportunity; moreover,
enough information circulated to give even those with no connection to Franklin at least
a passing competence.

This interest in the science of electricity did not occur in a vacuum. In mid-
eighteenth century colonial America, there was widespread interegmees@among the
genteel, and also among the more ordin&manklin wrote of the Transylvanian Samuel
“Domien,” an electrical showman he helped train, that on his American tour of public
talks, “he had lived eight hundred miles upon Electricity, it had been meat, drink, and
cloathing to him.>” When the Scottish doctor Adam Spencer planned his 1743 lecture

tour of North America, he likely had nothing more in mind than to extend to the British

% Ebenezer Kinnersley, “A Course of Experiments ...&hort, 1752), AAS.
%% James Bowdoin to Benjamin Franklin, 21 Decembélii Bowdoin — Temple Papers, MHS.

Kinnersley's lectures commanded various pricesd@al currencies, “one Dollar” for two lectures at
Philadelphia in 1751; 30 shillings in Newport in5P7 a ‘Chequin” per lecture at St. John’s, Antigua, 25
April 1753. PG 2 May 1751, Kinnersley, “A Course of Experimentsi’ Newport and Antigua. James
Delbourgo says that Kinnersley “charged five shii for admission per performance (seven shillings,
sixpence for couples), ilimazing Scene of Wondedd..

*" Franklin to John Lining, 18 March 1755, in FrankExperiments and Observations on Electricity
(London, 1769), 319 — 328.
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colonies his successful series of public demonstrations of the latest gctbpbfies.
Spencer’s talks on a variety of scientific subjects — optics, natural philosbphy, t
circulation of the blood, and electrical fire — had been well and widelywegtéioth in

the British provinces and in metropolitan Edinburgh and London; what induced him to
travel to several North American cities to continue his work we cannot know. Wihateve
his expectations, he found the state of American curiosity sufficient to neke hi
speculative and risky trip worthwhile.

The intensity of interest in science can be seen in the arguments it spawned.
These contests also speak to the ways in which science could be used to validate or deny
social position. Spencer was introduced as an occasional member in Dr. Alexander
Hamilton’s Ancient and Honorable Tuesday Club; Spencer appears in the rectirds a
“Celebrated Dr Rhubarb, a person famous all over America for his greatnSiaitural
Philosophy.?® The strength of Spencer’s reputation, according to Hamilton, had been
earned “in his curious and Learned experimental lectures, held for theaiement and
amusement of the Ladies and Gentlem&h .Spencer’s abilities evidently extended
beyond “natural Philosophy,” as Hamilton promised to elaborate as well on “that
Gentleman’s profound knowledge in Grammar, Logick,” and other club-going
tomfoolery.

Unfortunately, Spencer proved to be neither congenial nor as learned as his

reputation recommended, at least in Hamilton’s account. On one visit to the Tuesday

%8 For a fuller description of Spence’s demonstratj@ee |. Bernard Cohen, “Benjamin Franklin and the
Mysterious ‘Dr. Spence.'Journal of The Franklin Institut235, no. 1 (1943): 1-25, especially pp. 7 — 10,
which is a transcription of William Smith’s noteE®pence’s lectures.

%9 Alexander HamiltonThe History of the Ancient and Honorable TuesdaypQRobert Micklus, ed., 3
vols. (Chapel Hill: University of North Carolina é&ss, 1990), 2:157. Also, see 2:163 and 2:178.
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Club, Spencer apparently involved himself in “warm disputes on some mathematical
Subjects, in which kind of Science” Spencer-as-Rhubarb refused to yield his point.
Sadly, his argument confused mathematical and astronomical terms and, astiayna
possibly be a good mathematician and yet a Sorry astronomer,” Spencenaiogin

his point. Moreover, comity would never be reached, since the two misunderstood one
another so profoundly that, in essence, “one Gentleman ... talked of Chalk and the other
of Cheese.” Worst of all in Hamilton’s judgment was the very nature of the eisput

which he found to be “not within the Compass of a proper Clubical Conversation.” Not
because of the topic itself, but rather because “it exceeded the understanding of mos
there present.” The acrimony continued until “the Philosopher was so disgusteldewith t
Club, as a parcell of Ignoramuses, and the Club with the Philosopher, as an ostentatious
pedant, that neither chused to converse together, ever &inklhilton took no

obvious sides in the recounting of this fractious debate. However, by accusingrSpence
of building his argument on confused and ill-understood technical terms, Hamilton left
the doctor’s learned reputation open to question, and demonstrated how scientific
learning in early America could be contested ground.

Hamilton, born in Edinburgh and trained as a physician at the university there,
had very decided views about who was and who was not a fitting philosopher. He rarely
hesitated to pass judgment on those whom he felt were encroaching into the world of
science and fraudulently claiming its prerogatives. His eadsmgssment of Spencer
was markedly more neutral when he wrote about their meeting at a Philadeldga cof

house. Hamilton took care to note that he knew the learned philosopher had “held a

0 Hamilton, Tuesday Clup2:191-192.
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course of physicall lectures of the experimental kind” both in Philadelphia and New
York, without specifying whether he attended any himself. However, as Haméi®on
conveying a letter to Spencer from a doctor friend in Newport, it is likelytberten
had met previously, and not that Hamilton was carrying a letter of introduadionhiis
friend Dr. Moffat — whom Spencer likely knew from his earlier lecturesawport®*
Whether Spencer genuinely deserved Hamilton’s later disdain remaopeamuestion;
Hamilton quite frequently accused of incompetence and impertinence abaseimen
whom he regarded as unequal in learning.

Hamilton’s travel journal, théinerarium, is a record of his four-month long trip
in 1744 from Annapolis to Maine and back again and included many sharp observations
about the learned frauds, poseurs, and fakes — as he thought them — that he encountered
along the way. Right at the outset of his trip, he “fell in company with” a “Mr. B_a g
virtuoso in botany” who also “affected some knowledge in naturall philosophy, but his
learning that way was but superficialf”"Hamilton was further disappointed in his new
acquaintance’s botanizing, being unable to learn from him sufficient speetfids
about the famous “gensing” plant that purportedly grew nearby, and of which his
companion had only a “print or figure.”

Hamilton’s criticisms offer insight into the ways in which he valued
authenticated knowledge, using it to mark a bright and somewhat rigid dividing line

between classes in the increasingly mobile colonial society he inhabiéedilton

¢ Carl Bridenbaugh, edGentleman’s Progress: the Itinerarium of Dr. Alegan Hamilton, 1744Chapel
Hill: The University of North Carolina, 1948), 189Friday, September 14.... 1 delivered him a letter
from Dr. Moffat att Newport.”

%2 BridenbaughGentleman’s Progress,
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frequently deployed the charge of ignorance or impudence as a way of regihlasieg
people whom he judged to have stepped out of what he regarded apyibeiteal place.
Hamilton criticized precisely such parvenu philosophers when he wrote soingtier

of his New York stay that he “knew here several men of sense, ingenuity and
learning...and a greater number of fops...[who] imagined few or none were their
equals.”™ Such men, dismissed by the good doctor because “of lowly extraction,” had
an overly inflated view of themselves. They “never had...the capacity to observe the
different ranks of men...or to know what it is that really constitutes that differef
degrees.” In this instance, Hamilton considered ignorance the lesser wtbwasa
instead far more judgmental about an attempt by some to breach what Haegéored
as proper divisions among the social classes.

Whether Hamilton liked it or not, interest in science reached those he might not
consider gentlemen. In Boston, Hamilton encountered just such an impertinent pup, a
“certain pedantick Irishman” who spoke with a “very thick brogue,” and whose
preaching was “rather a philosophicall lecture than a sermon.” Woltsaestiteemed
to be one of those conceited priggs who are fond of spreading out to its full extent all
that superficial physicall knowledge which they have acquired more by hearsdyytha
application or study.” Such scientific ignorance, in Hamiltion’s view, was ngt onl
impudent, it bordered on impiety — thus, an affront not only to the niceties of social order
but to religious principles as well. The churchman tried to elucidate on “thiicspec

gravity of air and water, the exhalation of vapours, the expansion and condensation of

% BridenbaughGentleman’s Progres4 85.
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clouds, the operation of distillation, and the chemistry of nature,” yet Hamilt
dismissed it all as “but a very puerile physicall lecture and no sermon &t all.”

Whatever his intellectual disagreements with those nearer his own class,
Hamilton at least accepted them as his equals. He levied no criticisimst diga
“physicall” learning of his fellow Tuesday Club members in the disputatidm Bt
Spencer-as-Rhubarb. He found nothing wrong when, in his estimation, he judged that
the majority of the company present did not know enough to follow the contours of the
mathematical-astronomical clash between Spencer and the club Seanetagyer, in
portraying the famous Dr. Spencer as an “ostentatious pedant,” Hamilton dast his
with his fellow club-goers who expelled Spencer from the camaraderie of'themntary
society. Pedantry was a serious, yet slippery, indictment. The “pedamteacher
made too much of his insufficiently understood book learning, but Dr. Spencer was
merely overly ostentatiou®Deployed with care, such a denunciation made an easy and
dismissible mockery of both men, both for their learning and their lack of it.

When convenient, Hamilton indulged in yet another way of censuring the
increasingly popular spread of science throughout colonial society, by li@iogiously
high-minded about the mix of spectacle and learning. For all the “Clubical”’ comtyivial
he enjoyed, and the marvelous wit he deployed in his writings, Hamilton occasionall
claimed not to tolerate the mix of entertainment and science very well. SYhila

Philadelphia, Hamilton attended a gathering at the “Governour's Club” which idclude

% BridenbaughGentleman’s Progres4.10.
The hapless preacher was the Reverend StephemRoeng Irish assistant at King’s Chapel, dismissed

in 1744 for “bad behaviour.” See Henry W. Fodtanals of King’s ChapdgBoston, 1881), 1:487, 494,
525.
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the governor himself, and “severall other gentlemen of note in the place.5tAt la
Hamilton found himself among a congenial fellowship and enjoyed “conversatioh [tha
was agreeable and instructing,” until a coarser element “showed a parfondness for
introducing gross, smutty expressions which [he] thought did not altogether become a
company of philosophers and men of serige.”

Spencer’s lectures reached a large, and mixed, audience. One Willign Bla
secretary of the Virginia commission charged with negotiating withrtgibis about
lands west of the Allegheny Mountains, attended at least two lectures by Bece§pe
always in the company of rather grand connections. In May, “[b]etween the h@urs of
& 4 the Governor, Commissioners, and the rest of the Company went to hear a
Philosophical Lecture on the Eye, &c., by A: Spencer, MDOn this particular
afternoon, Spencer performed the famed Stephen Gray electrical expantended to
demonstrate how the electrical “Fire is Diffus'd through all space, andenpsoduced
from all Bodies.” In that dramatic reenactment, Spencer caused “Sparike"dbFemit
“from the Face and Hands of a Boy Suspended Horizontally” from the ceiliadkien
ropes “by only rubbing a Glass Tube at his f8&tThe following week, Black, along
with “Colonel Beverly and the Gentlemen of the Levee,” was “Entedtainvery

Agreeably with several Philosophical Transactions” that elucidateds&ic Newton'’s

% BridenbaughGentleman’s Progres489-190.

% william Black, “The Journal of William Black,Pennsylvania Magazine of History and Biograghy
no 2, (1877): 117 — 132; no. 3 (1877): 233-24%, 24d no. 4 (1877): 404 — 419, 414.

" For the original experiment, see Stephen Grayyé8g Experiments Concerning Electricity,”
Philosophical Transaction37, (1731 /1732), 39. For a fuller descriptidrSpence’s demonstrations, see
I. Bernard Cohen, “Benjamin Franklin and the Myites ‘Dr. Spence.”Journal of The Franklin Institute
235, no. 1 (1943): 1-25, especially pp. 7 — 10cWlig a transcription of William Smith’s notes of
Spence’s lectures.
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Theory of Light and Colours.” Spencer also showed “Several Curious Objects” through
the “Solar Microscope,” among other mechanized displays, “all which he pé&ifoeny
much to the Satisfaction of the Spectatdfs.”

Understandably, the written record leaves corroborating traces maihly of t
colonial elite attending his lectures, but such grandees did not make up thg ehtiret
everyone who heard Spencer. The number of times Spencer repeated the lectisres w
indicate a larger and more varied audience. Moreover, while a newspaper natsce hol
certain restrictions — to the literate, to those with leisure and the wiieaéti pay the
entrance fee — nonetheless, Spencer’s use of the newspaper as a centraltveay 4o at
audience gave the lectures an appearance of liberality and egalitaridiidra.sure,
Spencer did seek to make his lectures attractive to those who had previously attended,
and no doubt developed something of a following. The last of his Philadelphia lectures
admitted at half price any “Gentleman” who had completed the previous course.
Notwithstanding those repeated appeals in print to gentlemen and their ladies, the
audience for such amusements and entertainments, as well as sustainedastudy, w
diverse.

We can also see the widening of the public interest in science in the lectures of
Isaac Greenwood, the Hollis Professor of Mathematics and Natural Philasophy
Harvard College for the twelve or so years before Spencer arrived, who washiel

first in America to offer public talks in any of the scient&&Vhile a member of the

%8 Black, “Journal,”PMHB 1, no. 4 (1877), 414.

% |saac Greenwoodyn Experimental Course of Mechanical PhilosofBgston, 1726). Greenwood
made the claim for the novelty of his lectures wherwrote thatCourses of Experimentgve not as yet
been introduced into New-England, howsoever amiti& successful thi€ountryhas hitherto been in
following the Politer Nations dEuropein other Things .” p.n.n.
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college, Greenwood regularly lectured, outside of the college, on sevgeadtswithin
his purview — mathematics, astronomy, and natural philosophy more geneétially.
earliest lectures promised to cover the “Principles of Algebra; Sic ISewton’s
incomparableMethodof FLUXIONS ... or any part ofSpeculativeor Practical

0 Greenwood'’s

Mathematicksusually taught in th€ollegesor Schooldn Europe.
1726 course of “Mechanical Philosophy” promised to impart a “competent Skill in
Natural Knowledgethrough the use ofifistruments and Machines.So efficacious

was Greenwood’'s method that, combined with the “udetplerimentperformed,”
Greenwood promised a few weeks’ effort would make the attendees “betteinsadjua
with thePrinciplesof Nature” and the intricacies of the Newtonian universe than a
“YearsApplication toBooksandSchemes’™ Greenwood divided the course matter into
16 lectures, each of which was “of such a Length as to be an Evening’s
Entertainement™ In a separate course of lectures for those who already had some
instruction in the “Mathematical Sciences,” Greenwood proposed to demonsieate “
Principlesof Sir Isaac Newtortogether with the Modern DiscoveriesAstronomyand
Philosophy.” Deep expertise was not necessary to attend those daily talks, as
Greenwood promised his explanations would be made ierasy‘manner.”In addition

to his various lecture programs, Greenwood published his own texRIMHMAETICK

Vulgar & Decimal”, which offered a different sort of instruction designed expressly for

OBoston News-Lette,3 July 1727. See aldtew England Weekly Journdl7 and 24 July 1727 as well,
guoted in BediniThinkers and Tinkers 81.

" GreenwoodExperimental Courss,.

2 GreenwoodExperimental Course9.
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use in ‘a Variety of Cases in Trade & Commef¢& This “Treatise,”a compilation of
all the “Rulesas are of any Importance in the Practicelodde,” was designed to be
equally useful to “the Study of Nature;” indeed, its scholarly organizatioradegsted
“in a particular manner to the Taste of Persons of Curiosity and Education.

The interconnection between scientific disciplines and the broad reach to the
public can be seen in Greenwood’s lectures both before and after he left Harvard. Af
his dismissal from the college for drunkenness, Greenwood continued his ledese ser
“in any Branch oNatural Philosophy,” whenever a large enough audience could be
organized.” He offered his public lessons on mathematics “Practical oréeficatir
twice daily’* Theoretical mathematics covered Euclid and Appollonius, the practical
mathematics included everything from basic arithmetic through “Gegmet
Trigonometry, Navigation, Surveying, Gauging, Algebra, Fluxions &cGreenwood
made himself available as well fgorivate Instructions™o “any Gentlemenor
particular Companwgf suchi who wished for it. Within a year, Greenwood also invited
public encouragement for &burse of Philosophical Lectures® be enlivened with a
“great Variety of Experimentsanyone who left their name in support of such a course
could avail themselves of the free outline of tAeticlesand Experiments'Greenwood
proposed® These lessons and private instruction available at Boston appear even more

remarkable when we consider that algebra had only been part of the Harvaxdwuarr

3 Boston News-LetteP9 May 1729.
" Boston News-Lette? November 1738. Hindl®ursuit of Sciencet54.

> Boston News-LetteBO March 1739. See al8wston Gazette€26 March 1739, and 2 April 1739,
quoted in BediniThinkers and Tinkers 81.

® Boston Weekly News-Lett@8 June 1739; also 12 and 26 July 1739.
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since 1721 and the study of Newtonian “fluxions” (the branch of mathematics érat lat
developed into differential and integral calculus) was not introduced into theecolleg
curriculum until 1751, by John Winthrop, chair of mathematics after Green{{iood.

After his dismissal from Harvard, Greenwood lectured all along the Atleedinosrd,

from Philadelphia in 1740 and later at Charles Town in the winter of 1744/45, helping to
spread the culture of public scientific lectures to yet other commuffities.

When, in 1732, Harvard received from its London benefactor Mr. Hollis “fresh
Confirmation of his Generosity and Regard to@udlege in a very richAdditionto the
Philosophical ApparatusGreenwood expanded his public lectures to include that
apparatus? The equipment Hollis gifted the college includedvictoscopea large
and exquisitérmillary Sphereand a very costl@rrery’ — a mechanical representation
of the solar system — the first of its kind in America. Like Greenwood&oles, which
moved along a continuum from the “vulgar mathematics” of trade and commerce (
arithmetic and geometry), to the most valuable science of astronomy, allytte tha
polite heights of philosophical lectures, so too did that physical apparatus deaeive
Harvard offer the prospect of moving in several worlds. Greenwood composed his
lectures on the “Machinery” of astronomy, most particularly the newly-iedent
“ORRERY,” but promised that theApparatus to be employed — absent only a

“Reflecting Telescope” would be finer than anything available at “the Rev. Dr.

" Thomas H. Johnson in consultation with Harvey \M@kford Companion to American Histofiew
York: Oxford University Press, 1966).

8 StearnsScience in BritistAmerica, 454 — 455.

" Boston News-Lette#7 September 1732. Mr. Hollis was the nephevheffthomas Hollis, Esq. of
London after whom the mathematics chair at Harvead named.
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Desagulier’sor Mr. Haukesbee’sn London”®® Though the topic of the lectures and the
stature of the lecturer — Greenwood held the first such academic chrerdalonies —
would seem alienating and intimidating, Greenwood promised that botRhlysital
Experimentsas well as thellanguageand Arguments™were to be “studiously
accommodated to the Apprehension of such who are destitute, as yet, of anytBisll i
most valuablé&cience.” Moreover, his boast about the fineness of the apparatus lent a
cosmopolitan air to the entire enterprise.

The public interest in science can also be seen in how the orrery touched the
imagination. Notice of that first orrery imported into America, and desfioreHarvard,
appeared not only in the Massachusetts papers but other colonial papergas well.
Anyone could enjoy its administration of “the Pleasure of Scieffcelrideed, “[a]ll
Persons, never so remotely employed from a Learned Way, might come into tbst$nter
of Knowledge, and taste the Pleasure of it by this intelligible method. ués the
orrery was likened, at least in print, as the gift of a “new Sense.” ThgsRehard
Steele predicted that such power “should incite any numerous Family of Bastita
have an Orrery as necessarily as they would have a Cf3cké expected that from this

“new Scene” opened “to their Imaginations” would spring a “pleasing, an obvious, a

8 New-England Weekly Journdl July 1734.

81 Boston Weekly Newsetter, 14 September 1732ennsylvaniaazette, 4 October 1732. Discussed in
Harrold E. Gillingham, “The First Orreries in Ameai,” The Journal of the Franklin Institu229, no. 1
(January 1940), 81-99, p. 82. An orrery is a maida solar system used to illustrate the relative
positions and movements of the earth and majorepdan the galaxy. In 1767 David Rittenhouse built
the most accurate orrery in the colonies. Thismifagnt orrery is housed in the Van Pelt Libratytte
University of Pennsylvania.

82 New-England Weekly Journdl7 June 1734. This was a reprint of an essaibRichard Steele, first
published inThe Englishmatn 1714, infra.

8 Richard SteeleThe Englishman: being the sequel of the Guardilmmes Carson: Dublin, 1714), 83 -
84.
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useful, and an elegant Conversation.” An orrery in every home was inconceivdiae in t
colonies and yet its need was indeed so obvious that soon “not only each Province, but
each principal Town” would regard having an orrery as much a necessitpaisliak

Town Clock.® Although such an expectation proved entirely too ambitious in the years
following the orrery’s introduction, colonial Americans were neverthelesspnocating,

and being incorporated into, the world of scientific goods then emerging from London.
Not before 1743 was there a second orrery to be found in the colonies, this one
constructed by Thomas Clap, president of Yale College. But neither high birth nor
education was necessary to enjoy the benefits of the orrery.

Thus, when at mid-century, colonial public science lectures in “Experimenta
Philosophy” promised that the “astronomical Part will be explain’d and diiestrby a
curious large ORRERY,” their audiences could include genuine novices. No expertise
in astronomy was needed in order to attend these lectures as the “Mathefr&tns,
Figures and Proportions, necessary for the Understanding ... are explainedsaikethe
of the ladies and Gentlemen unskill'd in the MathemafiesBut one could learn of the
orrery even without attending these lectures. Aimerican Magazingouting its
“design ... to publish an account of the progress of learning,” carried a diescapt
Yale-College’s orrery explicitly to “instrucf® The report described the miniature solar
system in detail, and gave information not only about the planets, their orbits and

satellites, and the transit of comets, but also about the method of its own carstructi

8 New-York Gazette July 1734.

% pennsylvania Gazett& December 1750ew-York Gazette, Revived in the Weekly Post-BEbyuly
1751.

8 American Magazine and Historical Chronieno. 1 (1744), 202-203.
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The account of this device thus presented two aspects of knowledge — that of the actual
solar system and also of its mechanical representation — permitting alvetid
participate in the scientific exchange and educate himself at the isagne t

A telling example of the reach of scientific information throughout colonial
society came to light in the aftermath of Franklin’s prediction in his 1752 athudraa
solar eclipse to take place on “the second Daviay, about Two a Clock in the
Afternoon...”®” The almanac predicted the “Beginning of this Eclipse will be at Thirty-
eight min. past Twelve.” However, several days before the forecasteg¢lijasklin
printed a correction in th@azette amending the timing® The new “Beginning” of the
eclipse was now estimated to start at “20 Min. past Twelve.” The correctionémad be
provided by one “T. Fox, carpenter,” who wrote that he had worked out this amended
timing from “Halley’s Tables.®® Evidently Halley’s calculations put thétoon’s place
at this Time ... a Degree forwarder tHarent’s Tables,”and it was from this
divergence among the real experts that the error “publishedanRichard’s
Almanack” stemmed. Fox built an orrery of his own that he used to illustrate the
“Construction of thi€clipse.” It was put for a time “in th&lathematical Schooht the
Academy,”where anyone interested could observe the “Appearance” of the eclipse in

“divers Parts of the Earti”

8" Poor Richard’s1752.
8 pennsylvania Gazett80 April 1752.
8 J.A. Leo Lemay provides further informationTihe Life of BEp. 139 — 140.

% According to Lemay, no other description of Foatsery has come to light, nor have other referetzes
it.

61



Chapter Two. “An Account of the Progress of Learning”

In time, Richard Steele’s sentiments about the utility, necessity, andnoc#é of
the orrery took root. When David James Dove at mid-century proposed a course at the
Library in Philadelphia on “EPERIMENTAL PHILOSOPHY, consisting of .. Physics,
Pneumatics, Hydrostatics, Optics, Geographg Astronomy, he promised to illustrate
the astronomical portion of the lectures by “a curious lames@y.”%* Although the
emphasis of the lectures was on the scientific, the sociability of the emént was key:
a “Subscriber” paid “two Pistoles” and received a “gratis Ticket for @uylto attend
the whole Course.” Dove conducted at least this course of lectures, which proved
popular enough that a traveling program was devised, beginning with the nearby towns
of New York and Newark? Unable to continue the lecture series, Dove permitted his
equipment to be used by the cartographer Lewis Evans, who then delivered the.lecture
By July, when Evans was promoting this course in New York, it had been extended to
13 lectures covering “Natural Philosophy and Mechanics ... treating of the pature
World and its Parts® By the time Evans delivered his lectures — which he did at New
York, Newark, Philadelphia, and Charles Town — he promised to provide all the
“Mathematical Terms, Figures and Proportions, necessary for the Undergtahthese
Lectures” in order to make them comprehensible to any “of the ladies aneéGentl

unskill’'d in the Mathematics.”

1 Pennsylvania Gazetté December 1750.

92 See Papers of the Shippen Family, Volume 1, Cporedence 1701 - 1755, pp. 111, 113, HSP; also
Pennsylvania Gazettd1 April 1751, advertising Ebenezer Kinnerslegasirse on the “newly-Discovered
ELECTRICAL FIRE” to be held “in the same Room Mdovelately used for his Course of Natural
Philosophy.”

% New-York Gazette Revived in the Weekly Post-Byuly 1751. See also Bedifihinkers and Tinkers
165-166. Bedini mistakenly claims that Dove did aeliver the lectures at all.
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Whether or not the orrery actually helped explain the workings of the universe to
those attending these talks, the machinery itself was integral to the potlre Iscene.
Dove’s orrery was included when Paul Jackson “purchased the use of “Mr. Dove’s
Apparatus” for his set of 13 lectures in 1785Those talks, on “EPERIMENTAL
PHILOSOPHY, for the Entertainment of theuBlous,” covered a wide range of topics,
including “Mechanics, ... Pneumatics, ... Hydrostatics, ... Optics ... Geography and
Astronomy” and used the inclusion of the orrery as a selling point. Jackson designed his
lectures to illustrate the “Nature, Use and Importance of each Experimeat,” a
composed them with a “special Regard ... to Plainness, Perspicuity and Method” so as to
make the material suitable to people of “common Capacities.” Indeed, bygftery
one lecture per week, Jackson promised that “such young Gentlemen” who desired to
“study that most useful Branch of Knowledge,” would have enough time to ntaster t
material “without much Interruption to their other Business.” Jackson promised a
bibliography of sorts, pointing the students to the “best Writers on every Sulbjdct” a
assuring them that they would “be intitled to Assistance in the algebraieantegical
Demonstrations” they might encounter, and not understand, in their “private Reading.”
Jackson made a most impressive case for the “Study of Nature” as theflzest f
successful Prosecution of any Art liberal or mechanical.” More imprestliydackson
promised it would provide a “spacious and delightful Field of Knowledge equally
fruitful of the most pleasing Entertainment for the Imagination, and the noblest
Improvement of the Judgment.” Jackson further promised that such learning gave “a

Man an acknowledged Superiority over the rest of the Species.”

% Philadelphia Gazettes November 1755.
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“Whether the Utility of the Amusement of it be considered” did not matter —
Jackson provided both. He recognized the dual benefits attendees derived from his
lectures. Their “Curiosity” would be engrossed, but they also would learn usefys.t
Both the merit and the pleasure of such learning came into focus when a “Correspondent
at Paris” acquainted the Pennsylvania readership that “many Yourmm®efs
Distinction” there found they preferred to “set up courses of Astronomy, Natural
Philosophy, and Geography with suitable Apparatus of Instruments,” ratheittérach a
the “Comedy or the Operd”™

These traveling lecturers emphasized the elegance as well asigtilispc
intrinsic to the instruments they used in their demonstrations. One Mr. Baron’sécour
of Experimental Philosophy” at mid-century had gone so well that he proposeaha se
in six parts, covering “Physicks, Pneumaticks, Hydrostaticks, Opticks, Guénggend
Astronomy.®® Baron permitted “Ladies” free admission on a “gentleman’s ticket,” and
assured his public that the “astronomical Part” of his lectures would be “expnde
illustrated, by a large and curious Orrery.” While the orrery remaimarkgiece of
equipment in British America throughout the eighteenth century, and one expdrienc
specific settings, always accompanied by supposedly expert instruction othar
kinds of scientific apparatus — microscopes, solar cameras, optical equipmectingef
telescopes, mathematical instruments — made the rounds and were accébsibte w

special mediation.

% pennsylvania Gazett@€8 January 1755.

% pennsylvania Gazett@9 January 1751.
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The ubiquity in port cities of instruments used in seafaring can dampen our
understanding of them as instruments of science as well as of fashion. Mahagjany a
brass telescopes, quadrants/octants, compasses, items for taking asonomi
measurements, surveying equipment, microscopes, electrical equipmentwehese
meant to be used in specific, often prosaic, settings, but would not necessarily Imave bee
seen as workaday nor used only in commonplace work. “Donegan and Company ... late
of Italy,” made and repaired “thermometers and Barometers, likewikimaddl of
Glasses for philosophical experiment.Joseph Gatty, also from ltaly, handcrafted the
“Philosophical instruments” he invent&.The “Mathematical Instrument Maker”

Thomas Biggs offered “elegant ... instrumerits.Robert Leslie “invented and

constructed three different methods of attaching and suspending pendulums of clocks ...
upon entire new principles.” These refashioned and improved plumbs kept the clocks to
accurate time, unaffected “by the action of the weather upon the moverfén@aith
improvements had very direct links to the practice of science, as when the #&meric
Philosophical Society undertook its own observations of the 1769 transit of Mercury: “a
new Time-Piece made by Mbuffield ... with an ingenious contrivance of his ... to

remedy the irregularities arising from heat and cdfd.”

" Philadelphia Gazettes April 1785.

% Aurora General AdvertisdiPhiladelphia], 21 January 1786 aRederal Gazett¢Philadelphia], 25 June
1796.

% Federal GazettgPhiladelphia] 14 September 1792, 15 May, 1793.
1901 oudon’s New-York Packet8 March 1788.

01 «Account of the Transit of Mercury over the Sun,ovember 8, 1769, N.S., Transactions of the
American Philosophical Sociely(1771): 82—99.
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Science reached into everyday life both through commerce as well as popular
attractions. ‘[A]ll Gentlemen, ladies and others, of Curiosity,” were intdeaditness “a
large moving Mashene or Land and Water Skip representing many things moviyg nearl
imitating Nature.**? Although “Gentlemen or Ladies” could arrange a private showing
on short notice, the skip was accessible to all who had the one shilling admittance price
The public shows all began in the evening, thus better able to accommodate those with
other employment by day. This skip, or one similar, had been advertised in Boston in
1740 as “lately arrived from Holland®® This “certain Machine” presented beautiful
“Prospect[s]” of all sorts and was promoted as a “Curiosity most accudatedy” Its
“beautiful Manner” was expected to “attract the Minds of the ingenious, andhidibley
Fancy” at the same time, uniting science and fashion in one experience.

Thomas Jefferson referred to the utility as well as the entertainmaihtsath
instruments when he wrote to his son-in-law that in “revising [his] philosdphica
apparatus” he discovered he had “some articles to spare” which his grandsais, Fr
would “find of use” in his educatiot?* Until that time arrived, however, Jefferson
thought Eppes could “in the mean time amuse” himself with the “Markins portable air
pump & apparatus,” as well as “an hydrostatic balance,” and a “solarstig® in
brass with Wilson’s pocket apparatus,” all made by the famed British insttumader,
Dollond. Jefferson offered as well “A best barometer” and, for drawing, mé€a

obscura.” George Washington did not ascribe much entertainment value to his

192New-York Evening Pastay 4, 1747.
193 Boston Gazettd,4 July 1740.

1% Thomas Jefferson to John Wayles Eppes, 4 June 188% MFilm 00339 Thomas Jefferson & J.W.
Eppes, Correspondence, 1790 — 1810. HEH.
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surveying equipment, but considered it to be of such utility and value that he sought
recompense for its loss, writing to Carter Burwell “to acquaint the Gentlefritde
Committee ... with the loss of ...a very valuable, and uncommon Theodolite calculated
not only for Superficial measure, but for taking Altitudes, and other useful purpg83es.”
The Massachusetts’ authority saw such value to the Ttewodolité invented by

Rowland Houghton that it granted him “sole Privilege for Ten Years” of its manudac
and sale, along with “suitable Instruments thereto adapted.”

Indeed, the apparatus itself was central to the experience when in 1748 the
former privateer, occasional fishmonger, and budding impresario John Bonnin invited
his fellow New Yorkers to “view the famotderspectives’made available through his
“PHILOSOPHICAL OPTICAL MACHINE.”*%” Although the venture was promoted as a
fashionable and polite activity that improved a person’s conversation and judgment,
Bonnin’s show put a technological marvel at the heart of an aesthetic eetefinis
entertainment relied on a combination of elements that included both the natural and the
manmade. The machine was constructed in London and imported into the city. As an
added inducement to generate traffic, Bonnin from time to time featured physica
novelties, such as fossils and live porcupines. Bonnin’s “Perspectives” included
chateaux and cathedrals, but also landscaped walks and “beautiful Gardens” tjfat brou

botanical scenes to lif@®

195 George Washington to Carter Burwell, Esqr, 20 IXpr55 in W.W. Abbot, edThe Papers of George
Washington, Colonial Series 1: 1748 — August 1(C#arlottesville: University of Virginia Pres®52—
253.

1% pennsylvania Gazettd5 January 1736.

197 New-York Gazette, Revived in the Weekly PostB)ovember and 19 December 1748

1% New-York Gazette, Revived in the Weekly PostiBdylay 1749.
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Public presentations of the trappings of science on occasion were devoted to their
entertainment value alone. Their importance as amusements, however, fyeqasntl
connected to their inherent elegance as well. Scientific objects were dkpkye
diversions that promised to convey a combination of fashion, elegance, and refinement
as well. The “vast Resort of People” reportedly attending “aBdnnin’s” in order to
view his “famoudPerspectivesately arrived fromLondon” — seat of all elegance itself —
were “mostly of thebestFashion.*® A different kind of “Aoptick” had been available
to the public several years prior, but its promotion did not rest so heavily on either
scientific novelty or sophistication. This “Aoptick ... represented in Perspestveral
of the most noted Cities and remarkable Places in Europe and America, with a new
Prologue and Epilogue address’d to the TowfiIt was not, however, a stand-alone
entertainment but rather was added to the performance “in Mr. Hole’s Lon§ obom
Scaramouche, a “New Pantomime Entertainment in Grotesque Charactemrs \wasdea
novel apparatus promoted as pure spectacle, without any reference eitherd¢gaheeel
of the object itself or the vistas it showed, nor to the educational value of the talks
surrounding them.

In keeping with the tone of Bonnin’s advertisements, an “elegant exhibition of
Shades; containing a variety of entertaining scenes” formed parf'affaldly
celebration, held in the “Garden of the ACADEMY in Broad-Street” in Fedezal N

York.*** The exhibition “concluded with a Ball” and if the weather proved “suitable to

199 New-York Gazette, or Weekly Post-Bby,November 1748.
10New-York Gazettel3 February 1739.

M1 oudon’s New-York Packet July 1785.
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the purpose,” those attending were promised that there would “also be an Air-Balloon
launched in the garden.”

The Philadelphia Quaker Ann Head Warder recounted a less salubrious
encounter with the new technology of the hot-air balloon. Writing to family ina&dgl
Warder recounted that the “Spanish Ambassador arrived in Town with his Brideain gr
pomp, many carriages & several with Four horg&s.The young bride, “about fifteen”
was believed to have “an utter aversion to her husband,” and had been forced to marry
him by her family. For his part, the Ambassador “trys to allure hectadfes by
Glittering Toys of this World, making her the most valuable presents & having a
Carriage more gaudy than any” that had ever been seen in Philadelphia. @&dhpart
Ambassador’s efforts to woo his wife (and possibly impress his neighbors), the
balloonist “Blanchard [was] engaged to divert her with his Baloon rising justebtfeir
door soon.*'® The objects of science were put into service as “Glittering Toys.”

More commonplace attractions such as nautical and mathematical instruments
were also widely accessible in colonial America and could be purchagattedgs or
simply admired at the shops of local craftsmen. One Charles Walpole pldmisake
or mend “all sorts of mathematical instruments.” Furthermore, visitors shbscould
view Mr. Walpole’s stock on request. That he relocated from London, seat of the finest

instrument makers, could only strengthen his reputation as a craftsmasatéme

“2No. 2. 4 mo. ?. In Ann Head Warder Papers. HSP.

113 Jean-Pierre Blanchard successfully launched aolggar gas balloon in Paris in 1784, several months
after the Montgolfier brothers manned the first &iotballoon flight. Blanchard subsequently toured
Europe, giving balloon demonstrations. He pregkhie balloon in Philadelphia on 9 January 1798e S
Paul Keen, “The “Balloonomania”: Science and Saeletin 1780s EnglandEighteenth-CenturyStudies
39, no. 4 (Summer 2006): 507 — 535.
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that his wares helped his customers develop their'tdstEhe London born and trained
Anthony Lamb did business in “mathematical instruments for sea or land” inclinging t
“late invented and most curious instrument called an octahtJoseph Blancherd
advertised his ability to teach the common “Arithmetic,Vulgar, Decimal agdibkace”

as well as “Geometry practical and speculative Trigonomatry ... and sevesal ot
branches of the Mathematic's,” along with “surveying, navigation ... astronomy and
dialing,” which instruction would be very much helped by “a curious pair of globes, a set
of surveying instruments and other curious mathematical instrunfeht$te globes
especially were a rarity and highly useful in this kind of instruction.

When the Philadelphia schoolmaster Andrew Lamb moved to new quarters, he
emphasized that instruments were at the heart of his pedagogy. Lamb hadableside
practical sailing experience, having served in the Royal Navy as svellmerchant
shipping, and he was able to offer extensive traifithd-e advertised at length about
the subjects he “carefully taught and diligently attended” to, with “Navigatiol its a
parts” in particular. As added inducement to his expertise in “both the theory and
practice” of all the mathematics and methods required for skillful sallengp
promised his prospective students that “all these are geometricallythogaslly and
instrumentally performed.”

So too did William Gray promote his New York evening school, where he taught

mathematics, surveying “both theory and practice,” navigation, architectdretoer

14 New-York Evening Pas? June 1746.
15 New-York Gazettd,3 February 1747.
16 New-York Evening Pas May 1747.

17 pennsylvania Gazett@ May 1751.
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branches of the Mathematics.” Gray promoted his teaching of “several otherithing
natural philosophy” which he “plainly exhibit[ed]” through the use of “globes and other
machinery.” He hoped soon after to acquire “proper instruments” such as would enable
him also to teach “optics, perspective, conic sections and astroGim@ray clearly
depended on the lure of those instruments to draw a diverse group of students, as he
claimed that his experience had taught him how to “adapt instructions to thendiffere
capacities of persons, either young or old,” suggesting that he anticipatedast at le
hoped, to acquire students from different walks of life, and of varying ages.

Burgiss Allison, a schoolmaster in Bordentown, near New York, also stressed the
role of instruments in his carefully crafted appeal to those “Gentlememimghed
their children “taught the Latin, Greek and French languages, vulgar dithme
mathematick’s with arts and sciences in genérdl.Allison assured the public that he
had “furnished himself with an apparatus, peculiarly calculated” to instill ioH@sges
“a love for science” — which he supplemented “by a course of experimentadqgttily
adapted to the capacities of the youngest.” Allison clearly thought hissaypgpand
curriculum had big appeal, as he pitched his school to genteel parents from Bihigadel
to New York. The East Hampton Academy, on the other hand, billed itself as the
“cheapest place of proper education in Ameri¢4.1n keeping with that thrifty
approach, the school promised that “particular attention will always be hael to t

immediate application of the several branches of science ... to their prastcal

18 New York Packed January 1784.
19 New-York Journal and State Gazefé,October 1784.

1201 oudon’s New-York Packet4 November 1785.
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When the Academy chose to publicize its successes in educating youth, however, it
emphasized the elegance of its scholars’ “declamations” and touted ttaammples of
penmanship ... rarely exceeded by the most celebrated perforfffeBven the most
practical branches of science required grace and style in theirrparfoe.

Although economic success often eluded those early itinerant lecturers and
schoolmasters, science produced for public consumption grew in frequency, supgagesti
growing popular interest and a broad audience. Between 1749 and 1753, Franklin’'s
Philadelphia friend Ebenezer Kinnersley took his course on electricity fostoB to
Charlestown, and ventured as far afield as Antigtia he goldsmith Joseph Hiller
constructed his own apparatus and gave electrical demonstrations in Bostonith the m
1750s**® Natural historians also developed public lectures, and in 1770, the
Philadelphia physician William Shippen offered a course on fossils. Theskgghigré
Christopher Colles first addressed the public on geography, natural philosophy and
physics in Philadelphia beginning in 1771. After the war, Colles spoke in New York
on “Natural Experimental Philosophy” including “Pneumatics, hydrostdtyaaulics,
mechanics, optics, electricity and the terraqueous globe.” Colles leataresll to be

“illustrated by a variety of curious and entertaining experiments witatde

1211 oudon’s New-York Packe2 February 1786.

122 3 A. Leo LemayEbenezer Kinnersley: Franklin's Frier{@hiladelphia: University of Pennsylvania
Press, 1964passim. See also Delbourgd, Most Amazing Scene of Wonders: Electricity and
Enlightenment in Early Amerio@New York: Routledge, 2008), 94 — 97. A copy afikersley’s
broadside promoting his Antigua demonstration o\gEl 1753 can be found in Douglas C. McMurtrie,
Early Printing on the Island of Antigua (Evanston, lIl.: privately printed, 1953).

123 Boston Gazette23 February 1756. See also James Delbodrddost Amazing Scene of Wonders:
Electricity and Enlightenment in Early Amerifldew York: Routledge, 2008), 99

124 pennsylvania Gazett@6 September 1771; 13 February 1772; 5 May 1772.
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apparatus*® Benjamin Rush, the Philadelphia physician and educator, lectured on
chemistry for several years, beginning in 1774. Dr. Abraham Chovet, physician and a
founder of the Pennsylvania hospital, presented public lectures on human anatomy and
physiology, illustrated by “his elegant Anatomical Wax-Work FigurasPliladelphia
from1774 to 1776%°

The widening popularity of such scientific lectures was very much in evidence
when Daniel Moyes, an Edinburgh-trained physician and professor eahaltiiosophy,
traveled to the new United States in 1784 to lecture. Mostly reproducing the ytiokerar
Archibald Spencer’s mid-century tour, Moyes enjoyed phenomenal succésssialc
along the eastern seaboard, at Boston, New York, Philadelphia, Baltimore, and
Charleston, among othels. Far from being a dryly academic subject, his course of
lectures on the “Philosophy of Chemistry” was expected to “combine pleaghre wi
improvement.*”® Moreover, his course, “deemed a complete introduction to the noble
study of nature and her various operations,” with its “variety of experimgmtsyiised

to illustrate a “full view of all those astonishing discoveries that “distish[ed] the

1251 oudon’s New-York Packe?4 January 1785.

126 william Northrop Morse, “Lectures on Electricity Colonial Times,” ifNew England Quarterly, no.
2 (June 1934): 364 — 374; HindRyrsuit of Scienge212 — 213; Raymond Phineas Stea8uwence in the
British Colonies of Americ@lJrbana: University of lllinois Press, 1970), 54611; Thomas G. Morton,
Frank WoodburyThe History of the Pennsylvania Hospital, 1751 99.@hiladelphia: Times Printing
House, 1895), 359 — 360.

127 Brooke Hindle The Pursuit of Science in Revolutionary Americ&5171789 (Chapel Hill:

University of North Carolina, 1956), 284. For dduexamination of Moyes’ career, see John Anthony
Harrison, “Blind Henry Moyes, ‘An excellent lecturi@ philosophy” Annals of Scienc#2, no. 2 (1957):
109-125, pp. 111-115.

128 American HeraldBoston], 31 May 1784.
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eighteenth century**® Indeed, public assessments of his lectures extolled just how
“rationally entertained” the audience was by the “blind philosoptér.”

Couched in such terms of improvement, merely attending Dr. Moyes’ lectures
provided a flattering self-portrayal and a reason for self-congratulat@hserve the
encouragement which the ladies and gentlemen of this town afford to the sciences,”
crowed one published notice, extolling the public-spirited support exemplified by the
“large and very respectable audience” pre&&nt.

Like other public lecturers in science, Moyes intended for his course of lectures
to be a heterosocial experience; the cost of a woman’s ticket was frechaghthat of a
man’s*? His audiences were indeed large, and enthusiastic. When Moyes lectured at
Philadelphia, Mary Norris wrote that the “town is at this time greatlgremhed with a
course of lectures ... by Doctor MOYES.” To be sure, his reputation had preceded him
and he proved immensely popular. “People of every description, men and women, flock
to the lectures .... My son and daughter Logan are in town. They are come, liké the res
of the world, to the lectured

The convention of offering a half-price ticket to “Ladies” was of long-standing.

Dove’s lectures on natural philosophy in the 1750s offered ladies a free tickspiJac

129 New-York Journal and State Gazeft8,November 1784

130«Extract of a letter from New-York, dated Janudryl785” inindependent GazettefPhiladelphia],
15 January 1785. Alsdlew-York Morning PosR1 January 178%jnited States ChroniclgProvidence,
RI], 10 February 1785.

131 Massachusetts Centindl5 September 1784.

132 Massachusetts Centindl5 October 1785.

133 Mary Norris to Humphry Marshall, 23 February 178%illiam Darlington,Memorials of John
Bartram and Humphry Marsha{Philadelphia: Lindsay & Blakiston, 1849), pp. 5886. Quoted in

Brandon Brame Fortune with Deborah J. Warkeanklin and His Friends: Portraying the Man of
Science in Eighteenth-Century Amer{&hiladelphia: University of Pennsylvania Prd€99), p. 9.

74



Chapter Two. “An Account of the Progress of Learning”

lectures likewise included included a gratis ticket for a lady. Noah \&feh4786
lecture on the English language sold tickets at half price for women, withotiatbe s
necessity of accompanying a miah.Christopher Colles’ lectures in 1785 also sold a
woman’s ticket at half the cost of a man’s. The tickets to I.T. Jones’ 1786 “Lecture
Chymicall and Philosophical” admitted a “gentleman and a I&&y.”

Other lecture series were offered to those interested in professional imerdye
or medical training. These were, if not restricted to men, at least afjuarkl/ at them.
Some courses lasted many months, such as a year-long course at Columbéddolleg
moral philosophy, one six-month series in Pennsylvania on anatomy, and another on
“the theory and practice of surgeryj. These were intended to prepare men for a career,
not to entertain or lightly educate a general public.

Those that attended Moyes’ lectures left with a new way of engagingttiralna
world that they carried into a wider world of sociability. “Our ladiesareurned
philosophers — the moment ice begins to form in a tumbler, they are examining into the
manner of its christalization --- or if the room happens to be smokey, the cause is
directly investigated®™’ So too did “Urbanus,” in a printed dialogue with his son
“Literatus,” judge the utility of Moyes’ lectures in part on their apitd “improve” the
ladies. “No person could before hold any conversation with them, with either

satisfaction or improvement, their heads were so stuffed with dress, dancingend ot

1341 oudon’s New-York Packes,April 1785.
135 Loudon’s New-York Packe?4 January 1785; 23 January 1786.

1361 oudon’s New-York Packdt0 February 1785; 21 November 1785; 3 April 1786;May 1786; 14
October 1788.

137Independent GazettefPhiladelphia], 15 January 1785.
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nonsense, but now such vain trifles never enter their heads, they can entertaihexach ot
like rational creatures upon every phenomenon of nattiteTheirs was a dyspeptic

view, however, and although they could agree that Dr. Moyes had “diffused a gteat dea
of instructions throughout” their city, they also agreed that “poor ignorant Nek/ Yor

had been much in need of “some such thing” as he offered. Looking beyond their vapid
and clichéd criticism of women as concerned only with fripperies, we cathetess

infer that the conversations in their social circle had changed due to Mdkss’ ta

But the various “Odes” to Moyes — among which Urbanus and Literatus’
rhapsodic “Dialogue” must be included — all speak to a delight among many o§Moye
listeners that was less than level-headed rationality. Along with a Hgbiarsait of
education, we must also make room for a less-than-rational giddy pléastuseme
spoke of when in the presence of intellectual self-improvement, adorned witHleauti
instruments and focused on the perfections of nature. Dr. Hamilton referred to it when
he described a “learned discourse about microscopicall experiments” inatsteated
the “order, elegance, and uniformity of Nature in the texture of all botftes.”

The beauties of Nature and the gifts of science would be called upon, at least
rhetorically, throughout the century. The rhapsodies might change, but the song was
ever sung. Philosophicsplendors shine, / Anignorant shadeslispersed fly, / For like
thesunyoulight supply.” So wrote a self-styledf¢male Attendant on the Lecturés’

Of course, we can have no way of knowing who wrote the Ode. Certainly, the “female”

1381 oudon’s New-York Packe?4 January 1785.
139 Bridenbaughltinerarium, 156, 158.

149 oudon’s New-York Packed,December 1784.
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audience members were not the only ones to swoon over Moyes. After all, Urbanus and
Literatus themselves purported to consider Moyes to be the “first man in thedear

world ... [and] the wisest.” “Hibernicus,” writing under a pseudonym “On the

celebrated Doctor Moyes,” went even further to “sing to great and learngesiMo

praise” as “ordain’d ... to extend the knowledge of mankitd.”

Moyes operated in both the world of science and of fashion, and was himself
praised for uniting “with the profound and enlightened philosopher, an elegant person.”
He was esteemed “a most entertaining companion in a private circlendiegce
gracefully from the sublimary of a philosopher to indifferent subjeiéts Klancy
Shippen wrote in her journal during his stay in Philadelphia that the “Philosopher D
Moyse drank a sociable dish of Tea with Papa & Myself, after whiamt with him to
Miss Craigs, where | spent the remainder of the evening agreeably.”svM@mgde for
excellent company with his skill at the “the Piano Forti, on which he play'd
delightfully.”*** The “blind Philosopher” made one of the company when the Shippens
held a “small party at home” several days later. AlthoughNMDyse far from being
entertaining” that evening, Nancy nonetheless spent the following day tinguy D
Moyse to some of my friends in Charleston. | recommend him in the strongestderms
their civility & protection .”

Though Moyes personally traveled mostly in elite circles, neither higces,

nor those at other public demonstrations of science, were composed exclusively of the

11 oudon’s New-York Packet6 December 1784.
142«Extract of a letter from New-York, The Independent Gazetteds January 1785.
143 Ethel AmesNancy Shippen, Her Journal Book: The InternatioRamance of a Young Lady of

Fashion of Colonial Philadelphia with Letters to tHend About Her(J.B. Lippincott Company:
Philadelphia, 1935), 242.
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wealthy and privileged; anyone who attended, or was entertained or ingtoycte

someone who had attended, could combine the pleasures of learning with those of
fashionability. Absalom Aimwell suggested just how frequent a mixed attemdanc

these kinds of talks was when he wrote the introduction to his “Mechanics Lecture,”
published in 1789 and aimed at a group of listeners seemingly very different than those
entertained by Moye¥? Speaking directly to his putative audience of mechanics,

whom he looked upon as the “respectable part of the community,” Aimwell suggested
that the taste for public lectures was perhaps too much in vogue. In making the case f
the singularity ohis lecture, Aimwell listed a series of public talks on a variety of
subjects to which even the most modest artisan had already been subjectedll Aimwe
sympathized that too much “time and money ha[d] already beenisgesdring lectures.
Lectures on philosophy .... Lectures on physic, or more learnedly,mataria

medica’*** In Philadelphia, as in New York, Boston, Charlestown and other cities along
the Atlantic seaboard, lectures on scientific subjects proliferated.

These public lectures encapsulated some of the most popular expressions of
scientific interest current in eighteenth-century British Acggrand exemplify the wide
range of what then constituted science. The spectacle of science in public aied priva
settings alike frequently combined elements from natural history assvedtural

philosophy, and sought to provide enjoyment both rational and sensuous whenever

144 Absalom Aimwell, Esq.l.ecture Containing a Short History of Mechanicsg afi Useful Arts and
ManufactureqCatskill, 1795 reprint). Absalom Aimwell was theeudonym of Andrew Adgate, a
Philadelphia singing teacher and tune-book compifdthough a copy of the original publication bkt
booklet has not come to hand, it was widely adsediwhen originally published.

145 Taken from “The Mechanics Lecture by Absalom Airfiy€sq.” in Loudon’s New-York Packe20
January 1789; see algdanerican Mercury2 February 1789. See Absalom Aimwell, Esq. [Aavdr
Adgate],A Lecture; containing a short history of mechanasd of useful arts and manufactures...
(Philadelphia, 1795) for the full text.
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possible. Lectures were not the only way science was diffused througly sntigtey
do provide us with a window onto some of the topics and methods deployed by the
popularizers as well as their audiences.

Absalom Aimwell’s lecture was, as billed, a paean to the mechanical trades. A
a celebration of those trades, it contained little of educational value. However, wha
Aimwell had to say in his laudatory comments about one class of mechanic — printers
recognized yet another avenue for the transmission of scientific iddbeatia of
society during the eighteenth century. Highlighting perhaps the most fambus, ye
humblest, American printed product, Aimwell asserted that “Poor Richard’snaltma
alone, would be sufficient to immortalize the whole fraternity” of print&tsThe
explosion in printed matter that took place in the colonies from the 1740s on certainly
included a host of vehicles that transmitted all levels of scientific leatainmgany
classes of peopf! Printed sources, from treasured books to the ephemera of
magazines, newspapers, and almanacs, conveyed vast amounts of scientificiofformat
that circulated in ways both predictable and surprising. In exploring the waysdh
science moved through American society, we have to look at how it was repiasente

print and how different people in different places interacted with those printe@sourc

146 Aimwell, A Lecture; containing a short history of mechanasg of useful arts and manufactures...
(Philadelphia, 1795), 29.

147 Richard D. BrownKnowledge is Power: The Diffusion of InformatiorBarly American, 1700 — 1865
(New York: Oxford University Press, 1989).
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Printed materials, particularly for secular subjects, were saarsmerica in the
early decades of the eighteenth cenfuytevertheless, texts that conveyed scientific
philosophies, knowledge, and practices did appear in the colonies, and scientific ideas
percolated through society via the mediation of print in often-surprising.wBy the
middle of the eighteenth century, however, not only did the sheer number of print
sources available to Americans expand, so too did the type of printed mattesuliey c
choose from. While the subjects treated in print always were diverse;escien
increasingly grew to be a topic covered in a variety of ways in books, newspapers
magazines, and almanacs. This explosion of print matter increased the mix ahideas
practices available to an ever-widening colonial audience, and had a grofliegce
on public discourse as well as private lifestyles.

As print matter expanded and developed a more prominent role as an agent of
education and change for a wider cross-section of people, some commentiatascri
it precisely because they observed — and consequently feared — that it cigetbcra
knowledge and thus posed a challenge to the social order. The role of print in
transmitting learning, scientific as well as aesthetic, was astotontested ground in
British America. So too was the content it conveyed. When the public was solicited to
supply a New York newspaper with mathematical calculations relatingremesnical
phenomena, one reader responded with a chastisement instead. “Holy wnuisgives

many Instances of God’s illustrating his Omnipotency by showing to Mankind some

! See E. Jennifer Monaghdrearning to Read and Write in Colonial Ameri@amherst: University of
Massachusetts Press, 2005), for information atbeugtowth in the stock of print available in the
mainland colonies.
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extraordinary Token and Sigrf.” The comet New Yorkers had been observing and were
invited to comment on was just such an omen, claimed the writer, and its purpose was
not to induce further scientific study of astronomy. Rather, it was meantaonehbke
people “from their vicious ways and...to stir them to a firmer adoration and s@fvic
Him.”

More frequently, however, admiration, even gratitude, for the benefits of
progress in science and mathematics often found its way into print. A laudetole
about the “late wonderful discoveries, and improvements of arts and sciencesgdeat
in theAmerican Magazinewent on to decry the lamentable condition of the world in the
recent past “It was aGreen-headedime; every useful Improvement was hid.”
Previously, men practicedPhilosophywithout ExperimentMathematicswithout
Instruments.” While warning against an easy exaggeration of the advantages of the
current age, the author nevertheless proposed that even a sober assessmedimitould a
that “the World is now dailyncreasing in experimental Knowledgahd that
“Perfection of Discovery ... serve[d] only to show that nothing’s known, to what is yet
to know.” Thomas Jefferson, in one of his clearest and most definitive statements on
education, agreed, observing that it would be “impossible” to “take a survey of what is
already known [and] not see what an immensity in every branch of science getsem
to be discovered?” Moreover, Jefferson condemned as “cowardly the idea that the

human mind is incapable of further advances.” This “doctrine” was the work of

2 New-York Weekly Journal4 March 1742; 22 March 1742.
¥ American Magazine and Historical Chronicle no. 2 (October 1743), 71-73.

4 Thomas Jefferson to William Greene Munford, 18eJUA99. Printed i®n Science and Freedom: The
Letter to the Student William Greene Munf@vdorcester, Mass.: Achille J. St. Onge, 1799).
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“despots” who had some supporters in American society, and who encouraged a “look
backwards” instead of “forwards for the improvement of science.” Jefferson found
comfort in the more prevalent “American mind” which he considered “already tolo muc
opened” to fall victim to those “feudal” notions. He professed to have confidence that so
long as “the art of printing is left ... science can never be retrograde.”

Throughout the century, Americans relied on print as a vital means of
disseminating information. James Alexander’s instructions on how best to observe the
mid-century Transit of Mercury made clear the extent to which sciekhibaledge was
conveyed in America through the mediation of ptibirecting those who wished to
know “what Apparatus of Instruments should be procured,” Alexander advised them to
“refer to the Abridgement of thiehilosophical Transactions.” Alexander provided for
his readers the volumes and page numbers where information “as to the Observations of
the Transit oMercury, in particular, and Instruments the Observers made use of” were
to be found. When Benjamin West, in his 1782ount of the Transit of Venus
described the preparations made in Newport, Rhode Island, he was explicit about just
how heavily the Americans relied on print sources. They discovered when fitting their
new “catadiopric micrometer” that they had no “author by us, from which we could get
the use of that curious instrument” and were consequently “obliged to have recourse to

experiments.” Indeed, Joseph Brown, the “very respectable merchant of Providence”

® James Alexandetetters Relating to the Transit of Mercury over 8, which is to happen May 6,
1753 (Philadelphia: B. Franklin, 1753).

6 Alexander Letters,2.

" Benjamin WestAn Account of the Observation of Venus Upon the.S(#Rrovidence, R.l.: John Carter,
1769), 12.
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who purchased the apparatus used by West in Rhode Island, was first inspired to acquire
it after “Reading Mr. Winthrop’s account of the transit of 17&1.”

This ready access to learning, and its possible prerogatives, could lead tg. anxiet
Consider that Paul Jackson’s lectures promoted the “Study of Nature” as “urttipubte
the best Preparative for a successful Prosecution of an Art liberal or medhani
Jackson promised to expose his audience to “a spacious and delightful Field of
Knowledge equally fruitful of the most pleasing Entertainment for theilmatgn, and
the noblest Improvement of the Judgement.” Such “Judgment” gave “a Man an
acknowledged Superiority over the rest of the Species,” or so Jackson assured the public.
Alexander Hamilton objected strenuously to precisely this inappropriate ‘iSugyér
when he criticized as pendantic, trite, showy fops some whom he encounterediomn Ang
America’®

Books were particularly hard to come by in the earliest decades of the century,
and Benjamin Franklin noted as much in Aigobiography “At the time | establish’'d
my self in Pensylvania,” he wrote, “there was not a good Bookseller's Shag of the
Colonies to the Southward of Bostot.”In the middle colonies, Franklin observed that
the “Printers were indeed Stationers, and they sold only Paper, &c. AlmanadadsBal
and a few common School Books.” Lovers of books were “oblig’d to send” to England
for them. Describing the lending library he and the other members of the Junto

established in 1730, Franklin lamented that “So few were the Readers ... in

8 West,Account of the TransitLO.
° Pennsylvania Gazetté3 November 1755.
10 Hamilton, Itinerarium, 52 — 53.

™ Franklin, Autobiography 1379 — 1380.
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Philadelphia ... and so poor” that he was not able to get above “Fifty Persons, mostly
young Tradesmen” to agree to contribute to the costs of the library. Notwiimgja

that paucity of subscribers, Franklin observed that the library “soon manifestédity,
was imitated by other Towns,” and “Reading became fashionable.” Within yefes’
time, Franklin reported, foreigners judged Americans to be “better instrdcimore
intelligent than People of the same Rank” found elsewhere.

While there is little doubt that the “Philadelphia publick Library” was
revolutionary and transformative, and that books — expensive and rare — were in short
supply in the colonies during the first decades of the eighteenth century, it wddepossi
to obtain some books despite these difficulties. Moreover, by the middle of the
eighteenth century, not only did the sheer number of print sources available to
Americans expand, but so did the variety of printed matter from which they could
choose. Books certainly were the most durable and authoritative printed source fo
scientific information, but imported literary and scientific journals,igritind colonial
newspapers, magazines, almanacs, and even private writings also sernfedes tee
communicate new systems and ideas.

Although books were a scarce and valued commodity in the first half of the
eighteenth century, they and information about them did manage to percolate through
society. One Nathan Prince, a tutor at Harvard in the 1720s, began to compile what he
termed a “Dictionary” of “all the Authors in those Arts and Sciences whiatehd to

gain an insight in to** The bibliography grew to includbousandof books, organized

2Norman S. Fiering, “The Transatlantic Republid_efters: A Note on the Circulation of Learned
Periodicals to Early Eighteenth-Century America,The William and Mary Quarterlg® ser., 33, no. 4
(October 1976): 642 — 660; 657.
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into thematic groups and covering the gamut from “Languages” to “Matheshatid
“Natural Philosophy.” Prince did not have direct access to the many book titles he
amassed. However, what he did have was knowledge of those titles that he culled from
the literary and scholarly journals to which he did have access. Princessshaps a
better representation of the attenuated contact with texts colonial Amehad than it
is a genuine bibliography, representing what was actually available.rthigless it
provides an important element in our understanding of the ways in which science and
knowledge abouscience passed through colonial society.

Books were a valuable tool not only in the transmission of knowledge, but also as
a way for a wide variety of people to train themselves to certain habitadfamd to
particular methods of observing and being observed. Thomas Clap, president of Yale
College, made just that argument in his 1743 introduction to a reprinted and expanded
“Study of Philosophy*® Clap promoted a course of instruction to begin with the
teaching of “the Mathematicks” because it would prove “very useful to inurggists]
to thinking, to possess them of a Habit of close Application, and by that means ripen
their Minds to a fixed and strong attention to the Objects about which they are
employed.*® Once students had mentally prepared themselves, they could “proceed to
the sublimer Studies of Logic and Natural and Moral Philosophy.” Mugeum for

Young Peoplemported from London only a few years later, made explicit that link

13 An Introduction to the Study of Philosophy, Exliilgjta General View of all the Arts and Sciences, fo
the Use of Pupils, With a Catalogue of some ohtbst valuable Authors necessary to be read in otaler
instruct them ... By a Gentleman Educated at Yalee@® ... The ® edition, the first having been
publish’d at London in theRepublic of Lettersfor May, 173L.... (New London, 1743).

Introduction to the Study of Philosophy, Exhibitm@eneral View of all the Arts and Sciendés The

pamphlet included several pages of books deemétidyyto be the most worthwhile. Many of the titles
also were in Yale’s library, th€atalogueto which was printed in 1743 as well.
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between scientific knowledge and manners. NMiiseunbilled itself as a “private Tutor
for little Masters and Misses,” and promised to educate on “a Variety of useful
Subjects.” It covered geography, physical as well as cultural, astroamehya general
“Account of the Arts and Sciences,” but it also provided clear “Rules for Bahidvi
Another source of bibliographic information revealing the presence at least of
some scientific titles were book auctions, which often were accompan@thbgd
catalogues. A sale early in the century at the “Crown Coffee-Hond3ston
advertised its “collection of choice books” as including those “upon most of the arts and
sciences® The printer Samuel Gerrish claimed to offer a “good Variety of Excellent
Expositions of ... Books ... Of Philosophy both Natural & Moral” when he held a book
sale in Boston in 1725. Notwithstanding that promise, Gerrish’s catalogue lists very
little in the way of science, and most of Gerrish’s stock was heavily tailoraglpeal to
ministers, lawyers, teachers, and doctors. Even so, among the “Physickyistamy,
poetry, and exegeses of scripture, Gerrish listed Bacon’s “Natural yidiorclid’'s
“Geometry,” Hobbes’s “Elements of Philosophy, With Lessons to the Profexfsors
Mathematicks,” books “Of Botany,” and Curson’s “Theory of Sciences.” When Thomas
Cox published his catalogue of books for sale in 1734, it covered nearly three dozen

pages and listed almost 900 titfsIn the sciences, the collection included geographies,

15 pennsylvania GazettEs November 1750.

1 George L. McKayAmerican Book Auction Catalogues, 1713 - 1934: nfobl List(New York: The
New York Public Library, 1937), 39.

7 Catalogue of Choice and Valuable Books ...Lately hegiofrom Londor(Boston: Samuel Gerrish,
1723).

18 A Catalogue of Books, In all Arts and Science¢Boston: T. Cox, 1734). See Clarence S. Brigham,

“American Booksellers’ Catalogues: 1734 — 180Q“awrence C. Wroth, honoreEssays Honoring
Lawrence C. WrotljPortland, Me.: Anthoensen Press, 1951). Fooeerourrent view of the Boston
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herbals, books on distilling as well asTaéatise on Liquor$ “ Chymistry” geometry,
“Switzer's System of Hydrostaticks and Hydrauli¢ksigonometry, a Demonstration

of Sir Isaac Newton’s Philosophynathematics, anatomy, astronomy, arithmetic
“Vulgar” as well as “Decimal,” five volumes of the abridgedilosophical Transactions

of the Royal Society of London, Oldfieldisssay towards the Improvement of Reason
algebra, “lectures in pharmacy,” Boyl€&sperimentandConsiderations on the
Usefulness of Experimental Natural PhilosopKyill's Introduction to Natural

Philosophy- a truly vast assortment of titles, covering all the important sciences. The
books all were “expos’d to Sale fohreeMonths.” Two years earlier, the library of

John Montgomerie — colonial governor of New York and New Jersey — was sold at
auction after his death in June 1732. The manuscript account of the sale is an invaluable
resource, as it lists 1,341 volumes by title, the purchase price, and the putthaser.
Reading the list of buyers makes clear that these texts were a luxarfpitthe wealthy
and high-borne. Indeed, the revenue realized from the sale of the books alone totaled
nearly 13% of the value of the estate. However, the inventory list does support the
suggestion that foundational texts in the sciences were available andtiigcin the
colonies in the early decades of the century. Among the titles sold at the awsrgon w
books by Bacon and Locke, as well as “Newton’s Chronologie” — the triumuipate

which Enlightenment science was founded — and several texts on geography aed the us

book trade, see Hugh Armory, “The New England Bdokde, 1713 — 1790,” in Hugh Armory and David
Hall, eds., A History of the Book in Ameriq@€ambridge: Cambridge University Press, 2000 pp3ér 9,
314 — 346.

¥ “Inventory and Account of the Estate of John Mamhgrie, Charles Homes, Administrator,” NYPL.
The sale is advertised in thNew-York Gazett8 May 1732. For a full length treatment of theks
contained in the library and their influence on ititellectual life of New York, see Kevin J. Hay@$e
Library of John Montgomerie, Colonial Governor oW York and New JerséMewark: University of
Delaware Press, 2000).
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of the compass. “Vulson’s Heroic Science,” however, dealt with heraldry — further
proof of the elastic and capacious nature of ‘science’ in the early eighteenttyéént

Not every buyer of such books necessarily belonged to the rarified world of elite
intellectuals, however. The Maryland physician Alexander Hamilton by clymaveea
sketch of one of the more modest men who participated in the auction. The Reverend
John Miln attended from Albany and purchased several lots of 5bdk#n may have
been a minister but he did not meet Hamilton’s standards and Hamilton’s description of
Miln in his Itinerarium once again shows him adjudicating the boundaries of scientific
virtuosi. He wrote of Miln, with whom he happened to share a ferryboat ride up the
Hudson River, that he “read a treatise upon microscopes and wanted me to sit and hear
him, which I did, tho’ with little relish, the piece being trite and vulgar, andoiines??
Moreover, Hamilton believed that his own authentic and authenticating experience
validated his opinions, as he had “seen Leewenhoek and some of the best hands upon
that subject” of microscopy. Hamilton therefore had little use for a comnunpla
printed tract. He mocked Miln as easily “surprise[d] att every litite observation” as
well as “an intire stranger to the mathematicks,” unable to tell the feifte betwixt a
cone and a pyramid, a cylinder and a prism.” Was Miln guilty of posing as aetear

man who took an interest in the sciences” but one out of his intellectual depth?

2 See Kevin J. Haye3he Library of John Montgomerie, Colonial GovermdiNew York and New Jersey
(Newark: University of Delaware Press, 2000) fariated copy of the entire book catalogue as all
the sales price and purchaser. Hayes does aramtgeb of tracing Montgomerie’'s books through
colonial private libraries.

% Hayes Montgomerig 41- 42.

22 Hamilton, Itinerarium, 52 - 53.

% Hayes Montgomerie 42.
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Perhaps. More significant, however, is the image of Miln sharing with his fellow
ferryboat passengers the details of the “treatise on microscopeseétatshreading in
public.

By the 1740s, book sellers definitely began to move beyond the religious tomes
that once had been their major source of revenue. William Bradford, printeeof T
New-York Gazettm 1739, broadened the stock of his shop to include non-theological
texts, including the works of Aristotle and Locke, thereby increasing theimigf ideas
and experiences accessible to the public reade?shiit least as early as that year, the
Mathematical Elements of Natural Histdoy the Dutch mathematician William
Gravesande’s were imported into the colofe€onsidering that it was 1743 before the
Harvard faculty agreed that this work should “be recited” as part of thelforma
curriculum, its ready access in the colonies bolsters the suggestion thatimhport
scientific texts were availabfé. Isaac Newton’s works also circulated freely, and at
least in the port cities, NewtonP&incipia moved through colonial hands. “The person
who so ingeniously borrowed Sir Isaac Newton’s works out of my printing-office is
earnestly desired to return them speedily,” beseeched the printer John PgéefZen
Zenger claimed the book did not belong to him, and we have no way of knowing

whether he stocked it for sale, had borrowed it himself, or imported it for a bespoke

24 Carl BridenbaughCities in the Wilderness: The First Century of Unlafe in America, 1625-1742
(New York: The Ronald Press Company), 461.

% Advertised for sale 22 March 178@nnsylvania GazetteéWilliam Jacob Gravesandklathematical
elements of natural philosophy, confirm'd by experits: or, an introduction to Sir Isaac Newton's
philosophy J.T. Desaguliers, trans., 2 vold" &d. (London, 1737).

% gee Clark A. Elliott and Margaret W. Rossiter,.e8sience at Harvard University: Historical
Perspective¢Bethlehem, Pa.: Lehigh University Press, 1993%.3

2" The New-York Weekly Journdune 19, 1749.
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purchaser. However, his distressed plea for the book’s return is a sign both that the book
was available as well as desirable enough to “borrow” without notice. Proffings

and their bookshops may even have functioned as proto-lending libraries for starce ye
valuable texts. William Bradford placed a notice at the back dbarmettesearching for

an errant text, asking “the person who ha[d] borrowed the second volume ofUjpake
Human Understandingto return it to hinf® In Philadelphia, the “Gentlemen that

bespoke Brooke’s Natural History” were sought out via notice in the newsPaper.

Private libraries were also periodically disposed of piecemeal, dassestare

liquidated®® Texts circulated in a variety of ways to an interested audience who read
them.

By the mid-eighteenth century the number and variety of scientific books éor sal
increased, suggesting a growing readership. Benjamin Franklin’'s 1744 book®ale als
offered books on natural history, geography, fossils, chemistry, mathematicsstche
and “Newton’s Philosophy.” Franklin’s sale not only strengthens our underggaofdin
the types of scientific texts printers with an eye for popular tastes coetmerth
stocking, it also provides a salutary reminder of what would have been considered
desirable andu courant- the catalogue listed editions of popular English magazines
from the previous decade, tentleman’dMagazine for 1731 to 1735, and thendon
Magazinefor 1738. Franklin also presented for sale a choice piece of scientific

equipment, a “Pair of Globes ... having on the Terrestrial Globe all the Discowérie

2 New-York Gazetf€0 August 1739. It would be interesting to knmare about printers’ and
booksellers’ policies.

% pennsylvania Gazettd9 July 1764.

%0 New-York Weekly Journat February 1745.
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the Year 1738; and on the Ccelestial Globes all the Stars in Flamsted’s Gatalibigu
Bayer’s Notes to know them bylhese are the best Globes extaflt.By 1766, the
sales catalogue listing John Mein’s stock ran to more than 1,700 titles, with most books
on science grouped under “Books of Entertainment, %cThis category included
“Gravesand’'sNewtonian Philosophyas well as texts on the use of the globes,
astronomy, surveying, navigation, and arithmetic, geometry, and trigonometry.oMos
these scientific texts were identified as “very cheap.” We cannot know &vithray
who purchased the books. We know even less about who may have passed through the
shops to look at and possibly page through the stock. What is clear, however, is that a
range of texts covering a multiplicity of sciences was circulatingugh colonies.

Titles themselves do not tell the whole story of the spread of scientiitc pri
culture. Hidden between the covers of many self-help books was a plethora ofiscientif
material. Thomas Gilbert bought a copyltile American Instructan 1755 and it
passed from father to son, and perhaps to other hands, for at least 150 yd#irsugh
it was categorized as a “secretary” book, in fact this was an omnibus textdumdas
many more than just men employed as clerks. Explicitly designed todeeactety of
subjects, the book compiled lessons on a vast array of subjects, including “Spelling,
Reading, Writing, Arithmetick,” penmanship, the proper wording for a varietygaf le
forms used in business, bookkeeping, and several building trades — all “without the Help

of a Master.” Although the British editions continued to be imported into the colonies,

31 A Catalogue of Choice and Valuable Books ... in mastilties and Sciences (Philadelphia: B.
Franklin, 1744).

32 Catalogue of Curious and Valuable BoqBoston: J. Mein, 1766).

3 George FishefThe American Instructor; or, Young Man’s Best Conipa (Philadelphia: B. Franklin
and D. Hall, 1748). This copy is held by the Hogton Library.
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and reprinted as well, Benjamin Franklin in 1748 Americanized 'thediflion of

Fisher's self-help book. As Franklin explained, the British edition of the book contained
“many Things of little or no use in these Parts of the World.” Consequently, these he
excluded and “in their Room many other Matters inserted, more immediataly tasef

us Americans® TheAmerican Instructowas a wide-ranging vade mecum, intending

to train the “young Man’s Mind for Business.” Towards that end, the book laid out a
program that began with knowledge of English, taught “to write a good, fair, free, and
commendable Hand,” and moved on to the “excellent Science of Arithmetick, both

Vulgar and Decimal?®

However, the book also included “A short, but Comprehensive
Account of all Arts and Science&>” Beginning with a debunking of “Alchymy,” and in
later editions, of astrology too, the book covered in brief all the useful scienites of
day, including astronomy, botany, geography, hydraulics, mathematics, travigad
surveying, among other$. The Gilbert family used Franklin’s edition as a ready
reference, recording births on the front flyleaf as well as the recipeake‘one quarte

of ink.”%®

We can also find scientific material in commonplace books, diaries, and other

journals with scribbled notes and recorded personal information. The commonplace

book kept by the Philadelphia silversmith John Leacock, begun in 1768 after his

34 For more on “secretaries” in general, see E. JenMonaghanlearning to Read and Write in Colonial
Americg (Amherst: University of Massachusetts Pressp2(@13 — 231.

% Franklin was the first American printer to providlastrations of various scripts. See Fish&merican
Instructor, 12.

3 Fisher,American Instructar296.
37 Fisher,American Instructqr296 — 302.

38 Fisher,American Instructar HEH.
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retirement from business, also gives witness to the varied scientifiestgenat took his
attention. Misleadingly entitled “Observations, Experiments &c. Extrdobaad the
Philosophical TransactionRespecting Farming, Gardening, &c.,” Leacock’s book
contains more than just transcribed articles from the Royal Society®tepournal,
although those transcriptions are suggestive of the wider circulation somegige
scarce texts enjoyed. While the assortment of entries (organized alphabetically) does
include some articles copied from printed sources, it also incorporates fptidokeng
recipes and in particular, medicinal instructions, along with a good deal afutiontal
information that Leacock would naturally have found useful in tending to his viseyar
Along similar lines, David Jones, a Baptist minister in Chester County,
Pennsylvania, kept a memorandum book where he listed the sacred texts from which he
preached his sermons. In it, however, Jones also made a record of his medicinal
“receipts, inscribing many details of his botanical experimentafiothere, among the
scores of pages listing Bible passages he found inspirational, Jones also atedrpis
botanical pharmacopoeia. Here, the barks of “Dogwood Roots, of Sassafras Roots, of
yallow poplar Roots ... of wild Cherry Tree” were made into deoast boiled with rye,
bruised and added to brandy. Jones even transcribed the method used by the “Indians [to]
cure the lues venereal,” that is to say, syphilis. The memorandum book tells us little
about the method Jones might have used in keeping his scientific accounts — did he

record his “receipts” as he heard them while preaching the circuit? Wésréhe most

39 John Leacock, Commonplace book, 1768 — 1800. &aeiPhilosophical Society.

40 Rev. David Jones Memorandum Book, HSP. Rev. Janet that the book contained his sermons for
1786, but he apparently kept it for many years éongs some of the entries date to 1816.
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useful of his repertory, and therefore to be kept close at hand? Difficult to bemem
perhaps, and so better off written down? We do not know. All that is certain is that
Jones put his botanical works alongside his spiritual ones, making a permanent record of
them and leaving us with further evidence that science in America found iistway
unexpected places.

The commonplace book kept by Thomas Robie during several of the years when
he published an almanac after his graduation from Harvard in 1708 was quite dimilar.
contained “extracts from Divers Authors” on historical, biblical, and scierstifbjects,
but was devoted largely to medical matters and the “medicinal receipts”igtdatba
used to treat such ailments as “dry cough,” “catalypse,” or “convulsfdnddwever,

Robie also included meteorological speculations that he had transcribed from an
abridged article by “Dr. Wallis in ye Philosophical Transactions,” akagdhis notes

on the “difference between Heat and Cold, Summers and Winters.” These depended on
evidence from “Galileo’s experiment, in his Systema Mundi diag. 1.” Christopher
Sargeant, a college-educated schoolmaster and minister also kept a comenoogkac

filled with scientific “observations” extracted from bodksFrom “Mr. Neipingtets

Religious Phylosophy,” Sargeant transcribed a long discourse “Of Air,titbaissed

its “heft” as well as its “elastick or springy faculty.” From “Mr. Rajhree

Discourses,” Sargeant copied out “Observations” on gravity, plants, and thetylz¥ns

ye air” and its relationship to the refraction of sunlight. The “Astro:Theol:Muf

*! Thomas Robie Commonplace book, 1714 — 1717. MHS.

“2 Christopher Sargeant Commonplace-book, 1726. MHS.
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Derham” provided remarks on “ye fixt Stars ... Planets ... Comets,” and Sargedat ma
notes on properties of “Light” and “Sound” as well.

This trend continued in the second half of the eighteenth century. The
Massachusetts physician Samuel Adams kept a “short broken account of hig Pfactic
Physick, in the Town of Truro on Cape-Cod” beginning in 1771, one that included “hints
regarding the weathef? It is certainly not unusual or unexpected to find that a man
trained to medicine and surgery would keep a record “designed as an Assistant in his
observations and improvements” in his work. Medical practice throughout the
eighteenth century still relied heavily on botanical treatments and remaddes
continued interest and investigations into such natural history would be completely
unremarkablé? What is interesting and significant about the doctor’s habit of keeping a
record of his professional life is to note how varied those interests that he fouhg wort
of recording actually wer€. Adams was cognizant of his wide-ranging — yet related —
interests inasmuch as he labeled his record a “Miscellaneous Diary.” Wbegdeit,
Adams wrote that he kept the diary only for “his own Private advantage.” Yetkeve
years after he began keeping this diary, Adams wrote encouragingly that tife
writing would be “an enticement ... to employ [his] time industriously” so that he could
cover himself with “Honor” while he labored for the “good of my fellowmen.” It was
1773 when Adams wrote to persuade himself that his record of the weather, the books he

read, the products of his kitchen garden, and some descriptions of his medical practice

*3“Samuel Adams’s Private Miscellaneous Diary,” Bamuel Adams Papers. NYPL.

4 For a more thorough survey of the American medicane in the eighteenth century, see Brooke
Hindle, The Pursuit of Science in Revolutionary Americ&5L7789(Chapel Hill: University of North
Carolina, 1956), particularly chapter 3, “Naturtdiand Physicians,” 36 — 58.

% Adams Diary. NYPL.
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would benefit his compatriots — and he was deeply involved in the political struggles of
the time. By the following year, Adams was appointed to the local committee of
correspondence, and it seems clear that his high-flown ambitions for henwrit
miscellany reflected the temper of the tinfieBy 1778, Adams described his diary —
kept at least in part while a surgeon in “his Excellency General Washiagamp” —

as “mostly private” with “many trivial occurrences designed only foreanento.*’

Adams continued to chronicle the weather, as well as other natural observations that
struck him as meriting “rememberance,” without situatingcbipuswithin a larger,
national context. We cannot know whether he tempered his ambitions about the
experiences he had collected, or to what extent he believed his work might benefit his
fellow Americans. But Adams’ willingness to write about such goals, about Wwairk t

he had done before and would continue to do long after he felt it desirable or fitting to
couch it in nationalistic terms, helps demonstrate how the twin impulses of personal
enjoyment and civic advancement could merge, rhetorically and actuallyiverabged
meaning to abiding interests.

Moreover, it is important to keep in mind that Adams would not have received a
university education, nor even a formal course of medical training as theneoneal
medical school in the colonies until 1765. While we cannot know with precision the
kind of instruction Adams received, we do know that he learned his trade directlg from
physician in the Connecticut town where he was born. Adams’ teacher — Dr. Nathaniel

Freeman — had himself been prepared for a medical career under theuld&cteg of

“6 Simeon L. Deyo, edHistory of Barnstable County, Massachusetts: 162637, 1686 — 189(New
York: Blake, 1890), 222, 227.

47 Adams Diary. NYPL.
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an older physiciaf® In some ways, Adams’ diary was a continuation of a venerable
tradition of pedagogy, an apprenticeship of sorts. Adams learned his occupsation fir
hand from someone more experienced, who been educated to the craft in the same
manner — but as the practice of medicine professionalized towards the end of the
eighteenth century, the kind of education that Adam’s training representedgedg la
abandoned. We have no real way of knowing whether Adams intended his notes for his
own benefit or those of his countrymen, nor if he used them to help prepare the next
generation of medical practioners. They do offer a fuller picture, howevée ofays

in which Americans made use of the strands of scientific learning to whickwvtrey
exposed.

The Kearny family, living near Perth Amboy, New Jersey, also kept aidiary
which they collected and transcribed more than 50 years’ worth of useful scientif
information ranging from the “Method of obtaining Natural Flowers In Wintegh
blown” (copied out of the London Magazine in 1753) to a “Cure for the Whooping
Cough” from 1794° Among all these medicinal treatments, including “Receipt[s]” for
colds and cures for “Gout in the Stomack,” “Poison,” and the “Bite of the Rattlesnake
the diary also contained pages taken from textbooks, some written out by hand. The
Elements of Plane Geometpyjnted in London in 1743, appears in the beginning of the
diary, as well as part of an undatBeatise on ALGEBRAalong with “Essays on

several curious and useful Subjects in Speculative and Mix’'d MATHEMATICKS”

“8 Simeon L. Deyo, edHistory of Barnstable County, Massachusetts: 162637, 1686 — 189(New
York: Blake, 1890), 227. Henry Crocker Kittred@ape Cod: Its People and Theldistory 2" ed.
(Boston: Houghton Mifflin Co., 1968), 120.

*9 For biographical information about some memberthefKearny family, see William Northey Jones,
The History of St. Peter's Church in Perth AmboyNerseyNew York: Patterson Press, 1924).
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designed to introduce and explain the key elements of NewRoimsipia. An
incomplete text from 1748, covering “Trigonometry, Plane and Spherical” was bound in
with blank pages, where a diary was kept for 1778.

Keeping a written record of printed scientific treatises may not have been a
common occurrence, but neither was it rare. Often these books were not much more
than indexes or memory aids, directing the reader to the source where thafigiorm
originally appeared. Sometimes, the line of reasoning in the original artisléawd out
in brief, and in the case of medical treatments, the formulae and instructiollg usua
were specified. A scientific copybook from the end of the eighteenth centunyadel
for this kind of homemade record. The entries are indexed alphabetically under the

umbrella term “Nat.Philosophy . Botariyand point to descriptions that range from

“astronomical discoveries & conjectures” to how to make a “Toddy Arrdlckhen

Benjamin Smith Barton sent an inquiry to Thomas Jefferson about the views held by the

chemist Joseph Priestley, Jefferson wrote back that Priestley had et waihim on

the subject, but that when Jefferson pressed him to tackle it, Priestleplds

confirm that “his commonplace book would refer him readily to the materfals.”
Especially in the absence of a population well-trained to the practice of the

sciences, books were a prime way to transmit scientific knowledge among rawsices

* Diary of Ravaud Kearny, NYPL. Itis an open gi@show complete the printed works were when the
diary was in its original form, since some of ttagps are torn and missing. All three of thesdtmolts
were authored by Thomas Simpson, a self-taughten@tician and member of the workingman’s
Mathematical Society in Spitalfields, LonddgElements of plane geometry.A.treatise on algebra
wherein the principles are demonstratedangdTrigonometry, plane and spherical....

1 Anonymous scientific copybook. APS. This partricopybook records excerpts from British
scientific journals, and may not be an Americardpiation.

2 Thomas Jefferson to Benjamin Smith Barton, 14 &&tyr 1805, Benjamin Smith Barton Papers, 1778 —
1813. HSP.
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well as those more expert. When Cadwallader Colden wanted to expand the library of
botanical books available to his daughter, Jane, he wrote to Peter Collinson with a
request for specific titles. In Colden’s view, “the best cuts of pictuvesld serve as

the “next best” thing to having direct access to plants in a “Botanical Garaen,” a
impossibility for Jane Coldet. Cadwallader Colden explicitly requested certain texts,
chief among them Tournefortiistory of Plants* Collinson replied that he had “at last
been So luckky” as to acquire some “fine” books in “excellent preservationtie
Pennsylvania minister and avid horticulturalist Henry Muhlenberg had an evéergrea
reverence for the value of a good book. Muhlenberg maintained a steady friendiship wi
Benjamin Smith Barton, the university-trained naturalist and professoraypand
material medicaand author of the first botanical textbook printed in the United States.
Barton and Muhlenberg exchanged plants, seeds, opinions about them, and of course
books. In 1791, Barton wrote to Muhlenberg to thank him for the loan several books,
and to hint at borrowing “WalterBolygal Flora’>® Muhlenberg was himself also
impressed with Barton’s library and had inquired as to the source of Bartangist
books.” These Barton received from his “correspondents in England,” which was also
how Muhlenberg expanded his library — thereby quashing Muhlenberg’s hope that he

would discover a nearer source for books.

%3 Cadwallader Colden to Peter Collinsonlitters and Papers of Cadwallader Colgdénvols. (New
York: New York Historical Society, 1918 — 1937)33.

** Joseph Pitton de TourneforBemens de Botaniquehich were translated by John Martyn and
published agournefort’s History of Plants Growing About Paflsondon, 1732).

%5 peter Collinson to Cadwallader Colden, 6 April 17 “Forget not Mee & My Garden ...” Selected
Letters, 1725 — 1768, of Peter Collinson, F.RAfan W. Armstrong, ed. (Philadelphia: American
Philosophical Society, 2002), 204.

%% Benjamin Smith Barton to Henry Muhlenberg, 15 Nober 1781. Henry Muhlenberg Papers, HSP.
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These examples suggest that some of the material collected in books, as well as
journals, was intended to pass scientific knowledge from one generation to the next. The
undated catalogue of books from the estate of Archibald Laidlie, minister irutbke D
Reformed Church in New York, is suggestive about the books and methods used to
educate both children and adults in natural sciences as well as ninAetseng the
theology and philosophy to be expected in a minister’s library, Laidlie also kelaya
of the “Gentlemens & Ladies Astronomy,” seven “volumes” of “Nature displayad”
eight volumes of the London magazifiee Spectato?® TheDisplay of Nature
presented the material as a series of dialogues between a pupil and a tutoveeedl c
astronomy, meteorology, geology, and all parts of natural history, amongotjects.
However, the book was not a multi-volume work, and it is likely these volumes were
additional copies of the same text. The astronomy book was almost certainlydsy Jam
Fergusort? One highly desirable feature of Ferguson’s text was that it promised to
teach astronomy “without any previous knowledge of Geometry or Mathematics.” This
it did through the mechanism of dialogues between a brother and a sister, Neander and

Eudosia, copying the pedagogical trick of General Magazindijrst published in 1755,

" The catalogue is likely from 1779, when Laidliedlin Red Hook, New York. In Miscellaneous Papers
of Jared Lane, of Rhinebeck NY. NYPL

8 «Nature displayed” was likely J.F. Martine#sDisplay of Nature; In Dialogues ...Which edition is
unknown though undoubtedly an English version adlieawas the first minister of the Dutch Reformed
Church in New York to preach in English. Sggpleton’s Cyclopedia of American Biography

%9 James FergusoAn Easy Introduction to Astronomy, for Young Genée and Ladies 2nd ed.
(London, 1769).
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where Cleonicus taught his sister Euphrosine through a series of dialogued &Fti¢
Young Gentleman and Lady’s Philosoply”.

Silas Felton’s handwritten “Life or Biography” details the ways in whiocé o
determined boy managed to educate himself through dint of persistent application, and
the help of book§! Born in Marlborough, Massachusetts in 1776 and kept at work on
the family farm, he attended school only sporadically. Felton reportebytlitite age
of 9 and 10, | was very fond of reading ... and borrowed all the story books within my
reach; these | perused evenings, and Stormy Days.” In 1790 “a law passed doubling our
schooling.” Silas, however, was “kept at work, so that | had only a common chance like
other boys in the neighborhood. Strictly following my old practice of readunsgd
generally to have some book or newspaper every evening and Stormy Dayhe For t
five years following that change to the law, Felton attended school only “a et of
time they kept; but practiced carrying my book home on the evening, to study, because |
was generally ambitious to excell in learning. ...accordingly, when | arrovétetage
of 19, | got through the large part of Pike’s large Arithmetick; would ritecklinig
hand, and could read as well as most .” Felton was appointed to a schoolmaster’s
position, making a life for himself off the farm, an ambition previously unattaimable
not unimaginable, working with ideas that had occupied his attention since childhood.

Newspapers, far more widely available than books, were also helpful in the

transmission of scientific knowledge, and they played an especially importamt role

0 General Magazinel755. The frontispiece to the original magazineogperplate illustration by W.
Owen, called “The Young Gentleman and Lady’s Phitg.” It shows the siblings as sumptuously
garbed in a gilt hall with exquisite brass instrumseand wooden globes, making clear the connections
between gentility and the sciences.

b1« ife or Biography of Silas Felton written by himi§’. NYPL.
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keeping a geographically isolated and dispersed group informed. Printerslyegula
included dispatches that detailed natural phenomena, from routine rains and thunderclaps
to rare celestial occurrences. TPennsylvania Gazetta 1737 reprinted an item from

the London papers that gave an account of a “Comet” then appearing in the British
Isles®® The writer felt that since it had been “so little observed, as yet, by Astevagm

a printed account of his observations would “do an acceptable Piece of Service to the
Learned World .” Whether that account did advance astronomical learning isaumcer
however, it added to the general public conversations and conjecture about astronomy.
Moreover, since this comet had been observed in the western hemisphere, and the Royal
Society received news of it from Kingston, Jamaica, as well as Philaddlpkiarinted
account taken from a London paper about a phenomenon observed and discussed in
American society could only contribute to a feeling of collective sttidjhat same

year, a report from “Rhode-Island” detailing thautora Borealis”— the display of

natural lights in the sky that result when solar winds encounter the Earth’s
magnetosphere — appeared in the colonial p&petsphenomenon that had in previous

years been communicated to the Royal Society of London by correspondents throughout

%2 pPennsylvania Gazett€6 May 1737.

83 «_etter from Rose Fuller ... from Jamaica,” 1 MarcI86, Materials Pertaining to the History of
American Science, Letters and Communications frarmmeAcans, 1662 — 1900; Reel 2; frames 465 — 466;
Letter Book G. 2. 7. APS. “Observations of the l@omet, and the Solar Eclipse ...Reresby to Peter
Collinson,” 18 February 1736/7, Materials Pertagnia the History of American Science, Letters and
Communications from Americans, 1662 — 1900; Reélr@ame 3626. Letter Book C. 23. 307 — 309. APS.

% Pennsylvania Gazetté8 August 1737.
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New England and the middle colonies now also generated intracolonial attention and
notice®

Newspapers thus served a vital function in connecting British North America
with the larger trans-Atlantic world of science. Moreover, the reach of tleaumation
was incalculably larger than the print runs for these weeklies would suggest.tal. Hec
St. John de Créveoeur described the practice of going to hear the newspapertheea
countryside, writing that “Some of the most Learned procured the News P&ajpiensas
generally of a Saturday” that even simple country folk “went to hear the tlests
read the great news from abro&fl.As early as 1739, tHéew-York Gazettmcluded
the following feature as a mere bagatelle, simply printing the notice. ‘Wheyfrom
Bordeaux, that the Royal Academy of Belles Letters, ArtsSameinces established there,
proposes to all the learned in Europe a prfZeTheWeekly-Journalon the other hand,
devoted considerable space to a full description of the annuity prize as vinell as t
guestions to be solved. One prize was to be awarded “for the best Piece on the Question,
Whether the Air we take in by Respiration passes unto the ;Bleodther to that which

explain, with the gratest Probabilitjhe Cause of the Heat and Coldness of Mineral

85 «A short account of the Aurora Borealis™Warch 1726 at Roxbury by Paul Dudley,” Materials
Pertaining to the History of American Science, &ettand Communications from Americans, 1662 — 1900;
Reel 1; Frames 428 — 432. Letter Book D. 1. 9P.SA Richard Lewis to Peter Collinson 10 December
1730 “Account of an Aurora borealis on October P230,” Materials Pertaining to the History of
American Science, Letters and Communications frarmeAcans, 1662 — 1900; Reel 2; frame 10 -12.
Classified papers, IV (2) 4. APS. “Account of/anrora Borealis Seen in New England on 22 Ocrtober
1730 by Isaac Greenwood,” Materials PertainindveoHistory of American Science, Letters and
Communications from Americans, 1662 — 1900; Reéleznes 491 — 500. Letter Book G. 2. 10. APS.

% |n Dennis D. MooreMore Letters from the American Farmer: An Editimfthe Essays in English Left
Unpublished by Crévecoe(#thens, Ga.: University of Georgia Press, 1998),

" New-York Gazette?9 January 1738/9.
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Waters”®® Further, the editor saw fit to include the address of the Academy, as an aid to
those natural philosophers interested in undertaking a response. Even if theslofistic
time and distance were to forestall any genuine colonial effort to wioribe the

inclusion of all the particulars of the questions points to respect for the interests a
abilities of the paper’s readership. Moreover, the explanation given for thé¢ oépea
previous year’s question on th€duse of Fertility of Landsemphasized that none of

the “Dissertations” submitted could be “adjudged ...for want of Experiments and
Observations absolutely necessary for explaining a Work of this Nature..., rfurthe
bolstering the premium placed on the scientific method.

The science in colonial American newspapers should not be seen simply as
derivative; it reflected real interest and engagement that formed thevbadisstinctly
American understanding of science. It is easy to denigrate and dismssgb#tence of
early American newspapers either as wholesale reproductions offEcmfhitent or as
overly focused on immediate and local conc&n$hat view does a disservice to the
welcome freshness either category of writing held for Americansal lppmters worked
to keep readers apprised of the happenings reported in the European journals but also
took care to reprint news of interest from across the colonies. While it ibatubé
reports from overseas might take months to appear in the American newspapers, the
news would be fresh when it was received. Serving as repositories of inforniedidn a

everything from war and politics to freakish acts of nature, newspapers kepicAns

% New-York Weekly Journal5 January 1738/9.
% See Frank Shuffelton, “A Continental Poetics: e@itific Publishing and Scientific Society in

Eighteenth-Century America,” in Carla Mulford and\id Shields, edsEinding Colonial Americas:
Essays Honoring J.A. Leo Lem@yewark: University of Delaware Press, 2001), 27291.
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informed and entertain€d. Writing in 1725, the Swiss traveler César de Saussure noted
the incredible diversity and influence of newspapers, marveling that a “husband w

warn the public not to lend or sell his wife anything on credit ... A quack will advertise
that he will cure all ailments. A person who has been robbed promises a reward to
whoever will help him to recover his stolen properfy.’Saussure noted that the
newspapers also conveyed all that was fashionable: “Entertainments andepeactac
advertised; also offers of houses, domains, furniture, carriages, horses torisede

books, pamphlets, etc.” To know “of all the gossip and of everything that has been said
or done in this big town” required only that one read the newspapers.

De Saussure referred to the newspapers of London. However, even the most
casual reading of colonial newspapers would confirm that the phenomenon de Saussure
remarked in Britain obtained in Anglo-America as well. While perhaps uiffén
guantity, there was little qualitative difference between the metropailitdrcolonial
papers as vehicles of information and change.

Moreover, by overlooking the content of the bread-and-butter business of
American newspapers — the public notices, announcements, and commercial
advertisements of the back pages — valuable information about the daily concerns of
Americans can be lost. It is true that newspapers were less freqhentighicle by

which substantial scientific information passed through American societg, rsiacy

® The standard, if now dated, work on early Amerinewspapers is Frank Luther Moimerican
Journalism: A History of Newspapers in the Unigtdtes through 260 Years, 1690 — 1989, ed. (New
York: The Macmillan Company, 1950). A more recentk is William David Sloan and Julie Hedgepath
Williams, The Early American Press, 1690 — 1788¢ History of American Journalism, eds. James D.
Startt and William David Sloan (Westport, Ct.: &mgvood Press, 1994).

"L César de Saussure Foreign View of England in 1725 — g%ndon, 1902), quoted in Roy Port&he

Creation of the Modern World: The Untold Stontleé British EnglightenmerfNew York: W.W.
Norton & Company, 2000), 78 — 79.
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columns were devoted to military dispatches and political happenings, andkhe bac

pages were given over to advertisements. However, the advertisemerssivesm

carried a wealth of information about books, lectures, and instruments available to the
colonists, and would have generated and sustained conversations about the meaning and
influence of science.

At times, newspapers did circulate information about scientific happenings
which were broadcast throughout society by means of an informal network of newspap
print relays. We can see the extensive reach of this system when John Coppock in 1734
recorded in his commonplace book “A Receipe, being an Effectual Cure for all
Distempers arising from an inveterate Scurvey?. The story was especially
interesting not only for the “cure,” which Coppock did record fully, but also for the
surprising news that it was “the discovery whereof a Negro Man in Virginia...” This
unnamed slave was “freed by the Government, and had a pansion of Thirty Pounds
Starling Settled on him during Life.” The entire story, including the refaddymula,
Coppock “writ out of a Newspaper.”

Perhaps because publishers knew their newspapers would be read in other
communities, information, description, discussion, and debate over astronomical events
were frequently the subjects of transcolonial newspaper accounts. Thos$e oépor
celestial wonders provide a clear case of the way in which newspapersdepeetdific

information, indicating widespread public interest and curiosity. Newspapeesoti

2 Commonplace books, John Coppock and others, 12382. NYPL.

We also know about a South Carolina slave who anfgilwas manumitted and received a government
pension for passing along his cure for the ratd&srbite. Sylvia Frey and Betty Waddome Shouting to
Zion: African American Protestantism in the AmaricSouth and British Caribbean to 18(@hapel Hill:
University of North Carolina Press, 1998), 56.
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covered not only local sightings, but gave detailed accounts of cosmological happenings
in other, faraway locales, imparting a new universality to ways in which pesgdeded

the cosmos. The 1737 northern lights in Rhode Island produced the “Usual Variations
and Appearances.” They also generated a beautiful, and rare, nighttime raiithcav, w
“most amusing Appearance,” and notice of this unusual, and entertaining, event
appeared not only in local newspapers, but as far away as Philadelphia just a week
later”® Even events in London made colonial papers and provided new readings for
shared experiences. Asserting that publishers would do “an acceptable FHeodad

to the Learned World” by including this “Letter and account” of a littleeobsd comet

then in visible orbit, “Mr. James Mann, an Optical Instrument Maker at Sir Isaac
Newton’s head” provided not just notice of it but also the opportunity to see it. He had
outfitted the top of his house with “an Observatory, and furnish’d [it] with

Telescopes...” so that any “such Gentlemen as are curious may have an Ogpairtuni
viewing this uncommon Sight, any Evening when it is cledr .From Boston” came

news in 1744 of “a Comet ... near Pisces...” smaller than once seen two years
previously, but close> The Boston papers subsequently printed “the account from an
ingenious Gentlemen [sic], who has observed the Comet every Evening sinte it firs
appeared,” and who provided a full description of its orbit. This account appeared in the

Philadelphia papers within two weelsWhen the 1742 comet had blazed across the

3 Philadelphia Gazettel8 August 1737.
" “From London,”Pennsylvania Gazett@6 May 1737.
S Pennsylvania Gazettd9 January 1744.

® The same dispatch appeared alsBtin American Weekly Mercuifghiladelphia], 12 January 1744.
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sky, thePennsylvania Gazettievoted considerable space to describing its 6tbithe
column included information gleaned from the “modern Astronomers” about the
physical composition of the comets, very much grounded in Newtonian science, and
guoted “Dr. Keill in his “Astronomical Lectures” to defuse some of the specnati
about its portents, which, it was claimed, were based largely on superstition and
speculatiorf® Indeed, when that comet appeared above New York late in the winter of
1742, a lively public discussion ensued. Its appearance generated months of scientific
analysis, explication and discussion. Correcting the observations thatameee in the
previous week’s newspaper, an amateur astronomer wrote in to “send you two
observations taken with a thread” that he promised would improve on those of the last
week, and help “point out the path and place of the coMeBther readers continued
tracking the comet and submitted observations to the public scientific dialogue. A
noted earlier, only one reader responded to the printer’'s request for theakstutyy
with a backwards glance. The comet New Yorkers had been observing wasrarsign f
the Almighty, claimed the writer. Its purpose was to reclaim them “tregin vicious
ways and...to stir them to a firmer adoration and service of Eim.”

Newspaper discussions of natural phenomena not only connected different parts
of British North America, but also connected colonial Americans to a largéa wfor

science. The outpouring of commentary carried by the colonial newspapagstder

""Pennsylvania Gazett8 March 1742.

"8 John Keill was the Savilian Professor of AstroncanyDxford and wrote the first astronomy textbook
based on Newtonian sciend& Introduction to the True Astronomy: or, AstroncathLectures, read in
the Astronomical School of the University of Oxftirdndon, 1721).

" New-York Weekly Journal4 March 1742.

8 New-York Weekly Journa2 march 1742
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advent of the celebrated “Great Comet” of 1744 is illustrative of the ways i whic
humble newspapers played an important role in that transmission of scientific
information. Almost certainly the comet reported near Boston in 1744 wastke sa
observed throughout the northern hemisphere in the winter of 1743/44: Chésaux's comet
is one of the noblest comets in recorded history, with a six fan tail, and so bvigist it
visible not only with the naked eye, but by daylifthtThe Comet appeared; and, in the
brightest Sun-shine, was very visible at Noon,” reported one Boston$alNexvs

about comets filled the newspapers while the great comet remained iratehsit

above the colonies. In Boston, Mather Byles published “The COMET,” an original
poem written in its honor, and “adorned with a Cétt.The cover illustration showed
the comet streaming across the night sky, and a mixed group of men and women
gathered at a large telescope, viewing it both through the instrumentsteedflas with
the naked eye. The great minister and colonial man of science Cotton Mather also
printed a pamphlet on the confétin just a few pages, Mather’s essay introduced and
synopsized the theories and conjectures of astronomy’s pantheon, from Isdac,Ne

Cassini, and Bernoulli, to Brahe, Kepler, and Haffeypossibly more comprehensible,

8 David A. SeargeniThe Greatest Comets in History: Broom Stars an€ial ScimitargNew York:
Springer, 2009), 116 — 121. This comet is widelgsidered the most spectacular of the eighteenth
century.

82 Boston Post-Bqy20 February 1744.

8 [Mather Byles],The Comet: A PoelfBoston, 1744). Advertised Boston Weekly News-Lettd6
February 1744

8 Cotton MatherAn Essay on Comets, their Nature, the Laws of teiions, the Cause and Magnitude
of their Atmosphere, and Tails, with a Conjectuféheir Use and Desigr{Boston, 1744).

% |talian mathematician and natural philosopheryv@imi Cassini; Daniel Bernoulli, a Dutch-Swiss

mathematician; Tycho Brahe, a Danish astronoméardwes Kepler, an Austrian mathematician; and
Edmund Halley, the English astronomer.
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the American Magazin@ublished an “Account of Comets in general, from the Rev. Mr.
Rowning’s Compendious System of Natural Philosopfiylt was almost immediately
reprinted as the lead story in the New York newspaper, reaching even furbher int
popular culturé’

While newspapers played a useful role in the rapid transmission of information
across the colonies, some regarded the medium as inherently déclassé and thus
incompatible with, even detrimental to, the value of the scientific news gedve he
New Yorker Cadwallader Colden read about Benjamin Franklin's 1752 kite experiment
in his local newspaper. Theennsylvania Gazetfeatured the item on the "1 &f
October and it was reprinted in tNew-York Evening Posihte next week, appearing on
the 23, Colden immediately wrote to Franklin expressing the hope that “a more perfect
and particular account” of it would be “published in a manner to preserve it better and
give it more Credit than it can obtain from a common News p&PefHiat Franklin did
not do so suggests that he was satisfied the reports of the experiment published in the
colonial papers suffice¥.

At mid-century, a new type of publication, the magazine, joined the crop of print
options available to the wider reading public, offering some scientific infaometd the
public. Not nearly so plentiful as newspapers, nor as successful, magazines resgerthel

also provided a wide range of scientific information that circulated to aajenglience.

8 n.t. The American Magazine and Historical Chroni@leno. 1 (January 1744): 207 — 210.

8" The New-York Weekly Journa3 February 1743.

8 Cadwallader Colden to Benjamin Franklin, 24 Octab#52 inWritings, 4:373. For more on
intracolonial scientific correspondence, see Edwinlf, 2d, The Library of James Logan of Philadelphia,

1674 — 175XPhiladelphia: The Library Company of Philadeipti974).

8 Lemay, The Life of Benjamin Frankljr8:109.
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Four magazines appeared in quick succession in the 1740s, although not all three met
with success® TheBoston Weekly Magazirspired to a diversity of quality material,
such as would satisfy the needs of those they identified as well read and cultubed “I
often been wished by Gentlemen of Ingenuity and learning, that a WeekiwiRape
published among us, something different in its Nature and manner from those which
already entertain us”™ The publishers of this new weekly emphasized the permanence
of their product, so different from the others then available. They derided the usual
content of the “Common News papers ... which though they may be of present
Curiousity and Advantage, yet are soon flung aside, as of small Use a fevaftay

their first publication.” Aiming high, thBoston Weeklgroposed itself as a “Piece of
valuable Furniture in the Library of a Gentlemdah.By its third, and penultimate issue,
however, the editors excoriated “the foolish custom of continual reading.” Suchd‘por
over Books” transformed “Thousands” into “Coxcombs by what is falsely called,
Science, Learning, and Reading” and interfered with their development intal“usef
Members of the Commonwealtf®” The publishers of thBoston Weeklgppeared to
distinguish between ‘false’ and ‘useful’ learning. In fact, their findrstiacess —
ultimately elusive — depended on stimulating and meeting the interests aralgen

reading public.

% The American Magazine, or a Monthly View of theitRal State of the British Colonie4741;The
General Magazine and Historical Chronicle, for #le British Plantations1741,The Boston Weekly
Magazine 1743, andAmerican Magazine and Historical Chronicte743 See Frank Luther Mot&
History of American Magazines, 1741 — 1§Bléw York: D. Appleton and Company).

1 The Boston Weekly-Magazifieno. 1 (March 2, 1743), 1.

%2 The Boston Weekly-Magazi@eMarch 1743, 1.

% The Boston Weekly-Magazitté March 1743.
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Thus, the subject matter of the periodicals reveals more about the editors’
assessment of popular tastes than did those fulminations against coxcombs. The
magazines’ contents could not be described as anything but eclectic. The introthucti
the American Magazine the first really important, though only modestly successful,
colonial magazine — promised as much. “It is allowed on all hands, that the writags o
miscellaneous kind have something in their nature peculiarly engaging. Ay/\driet
subjects [have] a certain quality of unbending and entertaining the MirRkligious
treatises, light verse, essays, informative articles — the contentsritgouwere at
intellectual odds with each other, but nevertheless were presented with@yppamgnt
awkwardness. Th&merican Magazin€lid not hesitate to publish, and advertise on the
strength of it, The Case of Satan’s Fiery Darts in Blasphemous Suggestions and Hellish
Annoyancesas well as An Essay on Comets, Their Nature, the Laws of their Motions,
the Cause and Magnitude of their Atmosphere; with Conjecture of the Use and
Design” %

Basing this American print production on a metropolitan example, the publishers
of theAmerican Magazinassured the reading public that “Compositions of this Nature”
had received “encouragement ... in Great-Britain from People of all ranks, and of
different sentiments®® The editors expressed the hope that that their magazine would

prove its intellectual worth to American readers and become a “treasury oekigaw

and learning of theeriousandpleasant’ Styled as more than amusement, the

% American Magazine and Historical Chronicle no. 1 (September 1743), i-ii. It had a pubfighrun of
three years, far longer than any other magazidate. It was printed and sold in Boston, as wela
James Parker in New York. It was sold also in&glphia, New Haven, and Newport.

% American Magazine and Historical Chronicle no. 4 (December 1743), 177.

% American Magazine and Historical Chronicle no. 1 (September 1743), ii-iv.
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magazine aimed to instruct, and to instruct all. “Hence we presume that no reader of
whatever taste or turn he be, will fail of being either edified or pleadeaktly, because
the publishers claimed to seek a reading public of all ranks, they held that fieseror
party of men have a natural right to be heard; let their opinions be what they will.”

Via the mediation of print, then, readers could join a coterie of learning and
urbanity, often with science at its center. An ostensible “Design” citerican
Magazinés purpose was “to publish an Account of the Progress of Learnindt.”
referred to that brief when it carried a description of “an Orrery or Rlaom in the
Library of Yale-Colledge” explicitly to instruct. This miniature solgstem was made
at Yale “in some Measure” to mimic “those large and costly Orrerieaichabout in
Europe. The account of Yale’s orrery was quite extensive. Beginning witlothacZ-
the apparent line that the Sun traces across the sky during the course cirad yedin
which everyone in America would have been familiar — the description of the orrery
provided a complete explanation of the known universe. The report gave data not only
about the planets, their orbits and satellites, and the transit of comets, but in sé doing i
also provided information about the mechanical construction of the “Machine.” The
account of this device thus presented two aspects of knowledge — that of theaatual
system and also of its mechanical representation — permitting a read&r patticipate
in the scientific exchange and educate himself at the same time. Thesewss
“entertaining and useful subjects,” read properly, could be an education irethesns

Some of these magazines were conceived as a print vehicle that could “speak to

and for a larger intercolonial audience” in a way that newspapers — becauselot#iei

9 American Magazine and Historical Chronicle no. 5, (January 1744), 202-203.
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ties — could not® This “intercolonial audience” would be interested in a wide array of
subjects, including science broadly conceived. William Smith, publisher of the
American Magazinemade just that claim in 1757 in support of his nascent venture.
Because magazines could cover a wider range of topics, and would reach a broader
audience than either newspapers or private correspondence, such intermiediate pr
productions could better represent “the important concerns of @wseies. Smith
went on to claim that many were disheartened by the “difficulty of acquangg
tolerable notion oAmericanaffairs.”

However, Smith did not have an American audience in mind for his magazine.
He expressed much more concern with providing “persons at a distance a just idea ... of
theseAmericancolonies” Smith designed his magazine as a way to craft a larger place
for the colonies within the imperial imaginatitfl. However useful, or successful that
project, Smith’s imperial focus made for uneven content. The magazine publisieed som
accounts of “European Affairs” and the “North-American Indians,” to be sure, and
presented a “Philosophical Miscellany” as well. Smith promised that the @pilics
pages of the magazine would contain “the newest discoveries and improvements in any
of the branches of philosophy, natural history, agriculture, mathematics or¢hamee
arts.”® Unfortunately, the miscellany included items both scientific and farafstic

covering the “philosophy of earthquakes” and a “new solution” to the northern lights, as

% Frank Shuffelton, “A Continental Poetics: SciatPublishing and Scientific Society in Eighteknt
Century America,” in Carla Mulford and David Shig)atds.Finding Colonial Americas: Essays
Honoring J.A. Leo LemafNewark: University of Delaware Press, 2001), 27201; 279.

% American Magazine, and monthly chronicle for théight Chronicles..1 (October 1757), 4.

190 American Magazine, and monthly chronicle for thii&r Chronicles..1 (October 1757), 3.

191 American Magazine, and monthly chronicle for thii&hr Chronicles..1 (October 1757), 6.
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well as an account of the “mer-man and mer-maid” and other tales of the sug#rat
Regardless of the publishers’ intentions, of course, the magazines circnlat@érican
society, adding to the many scientific exchanges occurring through tloé set.

Almancs, likely the most common print source for scientific information at all
levels of society throughout the century, were ubiquitous in eighteenth-centuncame
As the almanac maker Isaac Briggs remarked in the preface to his 1798 maue, “f
productions of Human Science are as capable of being made of more general and
important use to mankind than an ALMANAG®® Briggs noted that their “cheapness”
made it possible for the “poorest citizen to possess one.” As a result, Brigggedtim
that almanacs were “more extensively circulated throughout the country tihappe
any other publication, (the Holy Scripture excepted).” Their ubiquity made them the
“most proper vehicle ... for the diffusion of ... natural science, and for exciting a spirit
of scientific enquiry amongst our youth.”

Indeed, almanacs covered an assortment of topics beyond science, including
literature, art, ancient history and current events, but they also encompasgeitedd
of science then acknowledged. An incomplete list of the sciences that almaveresic
would include astronomy and the Copernican universe, Newtonian physiesrohagy,
botany, animal husbandry, chemistry and kitchen arts from cookery to rlistilli

mathematics, anchaterial medicaand homeopathic remedi&8. The earliest American

192 American Magazine, and monthly chronicle for thii&r Chroniclesl (October 1757), n.p.

193 Briggs’s Maryland, Pennsylvania & Virginialmanac,1798

19479 be sure, almanacs also included tables foenayr conversion, ways of calculating interest,
geodesy, all the earth sciences, geology, metegyptoanagement of the home, gardens and livestock,

&c. See Marion Barber Stowelarly American Almanacs: The Colonial Weekday &ihNew York:
Burt Franklin & Co., Inc., 1977), xiv — xv.
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almanacs included an element of scientific systems. Samuel Atkins pacfelsed
“Student of Mathematicks and Astrology,” claimed that he publishediendarium
Pennsilvaniense 1686 because of his acquaintance with “Ingenious Persons” who
were “Lovers of the Mathematical Arts, some of which have wanted an Epheémeris
Practice thereon.”

Disposable though almanacs were, those that were regarded as repasitories
practical information often were kept long after their use as a ddéyndar had been
spent. Moses and Graham Parsons, of Newburyport and Byfield, Massachusetts kept a
handwritten diary for 10 years into which they interleaved items of scemtiérest
taken from various printed almand€®.In 1775, “A Geometrical Construction of a
Lunar Eclipse,” with an illustration, was added to the diftyin 1778, the illustration
of the entire solar system, depicting stars in the outer rings, along withrgpties of
the Comet of 1680 was interleaved into the didfySimilarly, an anonymous
commonplace book from the last quarter of the eighteenth century was used to record
“Notes and References to Books” as well as “Casual Observations” aboututst aad
political history of Americd®® The anonymous compiler of the book kept a log of
almanacs where information he or she deemed useful could be found, from a
“Description of America” to the “Cure for the Distemper.” The “Notes aateRRnces”
began with a transcription from the “Annual Register” for 1776 that dealt with the

“Treatment of the Consumption” and other medical therapies. Moreover, the writer

195 Moses Parsons’ Diary, 1773 — 1783. HEH.
1% william Slygood, The North-American’s Almanack775.
7 paniel GeorgeGeorge’s Cambridge Almanack778.

198 Commonplace book, 1776 — 1825. HEH
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included a categorized record of magazines, noting when and where articlesest inte
had appeared.

Some almanac makers began quite early to emphasize the scientiSoprdat
they brought to the calculations contained in their books, both in the latitudes that they
used to calculate their forecasts of celestial phenomena and meteoralbgytlee
forecasts themselves. Reliable information was linked to localized knowledgeaf so t
Americanizinghe almanacs added to their value and their utility. The “Lover of
Astronomy”who issued th&lew-England Kalendan 1703 promoted the authenticity
of his calculations to his readers. He alerted them to the fact that in yeaeesitsome
had “pretended to make Almanacks” by taking the “Eclipses, the Planets,@ade
Aspects, and the Lunations, out of Ephemeride,” or published astronomical tables rathe
than rely on their own tabulation$. Individual observation alone exposed those frauds,
as there was frequently little correspondence between such manufactdlietigmeand
actual events. However, as he claimed that most of those published star tables ended
their predictions in 1701, the almanacs published the previous year by those makers who
could not perform their own calculations had “not Inserted” key information, such as the
“Places and Aspects of Saturn, Jupiter, Mars, Venus & Mercury.” Those ongissi
reduced the worth and utility of the almanacs, but worse still was the uselonakt
almanac of data calculated for London. The anonymous Philomath who worked the
New England Kalendar marveled “that any man who pretends to be so much an
Astronomer, as to make an Almanack, shou’d think, that Solar Eclipses Calcutated fo

London would serve for New England.” He pledged to his readers that he had

19 New-England Kalendar.. 1703.
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“Calculated” himself all the work he presented, and had made it correspond to “the
meridian of Boston,” given with a precise “latitude [of] 42. g 2501th.” The
following year, hiKalendarincluded “a true Account of the Eclipses, and the
Geocentrickplaces” of the known planets, and he alerted his readers that a competitor’s
almanac did not'® That other production was filled with astronomical errors, from the
straightforward Places of thé&lanets” to the more difficult to calculat&dlar Eclipse
in November.” The almanac maker Samuel Clough — very likely the target of those
libels — responded to the criticisms by announcing to his readers that a “bold and
ignorant pretender to Arts and Sciences,” a man who was nothing but an “aspiring
Pedant: had been abusing him and thét.By contrast to the precise latitudes and
meridians asserted on the New England Kalendar, which offered exactiv&sdaty.
75 min” for use in “any part of “New-England,” Daniel Leeds’ “Americamahack”
for 1705 was fitted for the general latitude of “40” and offered for use from “New-
found-Land to Carolina.” Joseph Taylor similarly made claims to geogrdlghica
focused precision with his 1708athematical Almanack. exactly Calculated
according to the Precepts of the Ablest Astronomers, and the most rational grounds of
Art. For the Vertex of Philadelphid®?

Notwithstanding the geodetic exactitude that the almanac-makers purgorted t
bring to their calculations, almanacs were a venue where both the scienceramy

and the pseudo-science of astrology appeared. No almanac was compleie ivgit

10New-England Kalendar.. 1704. Samuel Clough was probably one of the aémamakers criticized in
the prefaces. See Marion Barber Sowell, “Americémakacs and Feuds,” Early American Literature,
no. 3 (Winter 1975): 276 — 285.

1 Kalendarium Nov-Anglicanum. 1705.

12 Ephemeris Sideralis, A Mathematical Almanack706.
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zodiac man, an illustration of a nude man that showed how the twelve constellations
reigned over his anatomy. Yet as early as 1710, Thomas Robie’s Boston almanac
included a woodcut illustrating a “Type” solar eclipse. Robie predictedligseeould
take place on February1and in order to make it more comprehensible to his readers,
he provided the image of generic eclipse, demonstrating the relative positithe
Earth, Moon, and Sun during the evéfit.The 1723Astronomical Dianby “B.A.,
Philo-Astro” offered readers “an Hypothesis of the Motion of the Earth am@t3|a
which it is probable may be met with some Objections and Censures from some
unthinking Readers, who are apt to condemn every Thing that squares not with their
common Notions** Philo-Astro used his preface to debunk the Ptolomeic system of
an Earth-centered universe, which improved knowledge was due in part to the apparatus
of science, the “Invention of the Tellescope.” Though the writer claimed to bara “st
lover,” he did not promise much expertise in astronomy, since he did not “publish these
Speculations for the Information of Learned Astronomers,” under whom he offered to
“willingly become a Schollar.” No, Philo-Astro “collected and published themhier t
Information of the unlearned, that they may know the general received Opinion of the
Learned World concerning the Motion of the Earth and Planets or Globes that Revolve
around the Sun, the Center of Gravity for this System.”

Several other almanac writers were providing information about the Copernica
universe, often with illustrations, at the same time as Philo-Astro without goifay as

to call their readers “unlearned.” Nathaniel Bowen’s almanacs in thyel§d20s not

113 An Ephemeris of the Ccelestial Motians1710.

114 Astronomical Diary, or An Almanac 1723.
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only provided solid astronomical information for the upcoming year, it made great
claims for his city. His 1722 almanac was “Apply’d to the horizon of Boston the
metropolis of N. England*> The following year, Bowen'’s calendar was for the
“Famous Town of Boston .” Both carried illustrations demonstrating exactly the
mechanism by which solar and lunar eclipses occurred, mimicking the actioneof thos
celestial bodies during the events. Bowen'’s 1dia?y also offered several pages
presenting a very comprehensive account of that year’s eclipses.

Nevertheless, the blending, or at least the coexistence, of astronomy and
astrology continued apace and reflected popular interest in science. While the
astrological claims can seem scarcely credible to modern readersgeighteenth
century astrology fit quite comfortably into a seemingly scieniifg, rational,
explanation of the world. Nathaniel Ames’ first almanac carried his signasua
“Student of Physick and Astronomy,” and provided a careful description of the annual
eclipses and of their timing® His 1728 diary, however, was more expansive and
offered a mathematical explanation for the zodiac, along with the iconographiossig
each. He also described the planets’ “Motions through the Zodiack” along with their
“Radiations and Aspects.” Ames recalled for his readers that he hagtattiemthe
previous year to provide a “a brief hint of the Motions & Diameter of the Plandtsi& t
distance from the Surt* This year he hoped to explain the “region of the Fixed Stars”

that existed “above or beyond these Planetary Globes,” and thus to communicste to hi

15 New-England diary.. 1722, 1723.
116 Astronomical Diary, or Almanack 1726.

7 No copy exists of Ames’ 1727 almanac.
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readers the vast scale of the universe. By 1730, however, Ames again combined
astronomy with astrology. He wrote about the annual eclipses but also madetabserva
“that according to Authors, the Eclipse of the Moon, which happens in Leo, the 2d Sign
of the fiery Triplicity, threatens more Grudgings, Repinings, discord ameldhat
murmuring, complaints of the common People .” In 1731, he included an
acknowledgement of the “prodigious Effects of Nature of late Years” including
“Thunder & Lightning, violent Storms, tremendous Earthquakes, great Eclipses of the
Luminaries ... and strange Phenomena in the Heavens: The Aurora Bdr&ahsies
tried to account for them, and attributed the source to a “concatination of Causes” from
“hot and Moist Vapours” and the “Agitation” of the air to the mighty powers of God and
the “malign Effects” of the planets. Whether “th&®enomendorbode Good or III”
Ames declined to predict. However, his attempt to explain the phenomenon rationally
did rely on the validity of the scientific method. The 1732 “Virginia and Maryland
Almanack” by John Warner “Philomath” devoted four pages to the eclipses thaingea
made no apology for interpreting them as harbingers of “Famine, great Sickness,
pestilent Diseases, &c. ... Shipwrecks, &., [and] Schisms &c. in Religion’hésame
time, he provided a completely rational, physical explanation for the solar and lunar
eclipses by asking and answering of both “What it is? And when it happeneth.”
Thomas Godfrey’s 1733 Pennsylvania almanac combined the fantastical along
with the rational, noting the eclipses for that year as well as desciitamdEffects”

which he claimed “no Rational Man will deny*® At the same time, his almanac

18 Ames,Astronomical Diary.. 1731.

19 Thomas GodfreyAlmanacl733.
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carried a letter “On the Cause of Plums untimely falling off the Tredsiig with a
recommendation for a cure. Both the explanation of the cause and the therapy promoted
were grounded in observation and experimentation — the scientific method. Benjamin
Franklin’s firstPoor Richard’s Almanam 1733 did no more than make mention of the
eclipses that year, although of course it included the man’s zodiac. In 1736, however,
Franklin observed “that whoever studies the Eclipses of former Ages, and compares
them with the great Events in the History of the Times and Years in which they
happened (as every true Astrologer ought to do)” would find that the fall of enpiyee
was preceded by an eclipse. Since eclipses are an annual event, it is nosicheay
seriously Franklin’s readers were to take that warning! In tfoer Richard

occasionally illustrated the eclipses with drawings to make the geomelny of t
phenomena obvious and more comprehensiile.

Almanacs often highlighted eclipses since they were frequent phenomena of
which every reader would be aware and the ability to predict them demahséiate
almanac maker’s power of mathematics and science — and hence theca oasiall
reliability. When Titan Leeds in 1740 listed the six eclipses that he foretolefgetr,
he refused to make a determination “as to their Effects,” whether good?orTlhe
following year, Leeds took the same impartial tone when describing “a Canjuott
SaturnandJupiter ... in the fiery Sign of.eo” According to Leeds, although both

clerics and astrologers “ascribed wonderful Effects to this Conjunction,” héhetess

120 Eranklin,Poor Richard’s..1752 and 1753.

121 Titan LeedsThe American Almanack for the Year of Christianodett 1740 NYPL.
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advocated an indifferent approach to the celestial mal7elEhe following year, Leeds
was much more inclined to forewarn of “much evil to Mankind” which he attributed to a
“great Eclipse.*?®

Thomas More’s almanac for 1748, however, took a more tempered and
inoffensive approach in describing that year’'s expected eclipses, obsemiyrthat the
lunar eclipse that year “Prognosticate[d] Prosperity to the Godly, and #igveer the
Wicked.”?* More’s approach to his readership seemed contradictory in that he adopted
the mien of a country bumpkin, yet provided highly sophisticated information and
interpretations of astronomical events. He promised to omit “nothing” from his
almanacs that would be useful to his “Country Friend.” He offered a poetical panegyr
to the innocence and freedom enjoyed by those who lived in humble circumstances, “far
from Cities.”?® At the same time, he made an argument for the observation of celestial
phenomena as something more than the indulgence of idle curiosity or uninformed,
trembling awe. Instead, More integrated even so modest an act as the absefiae
eclipses into the gravest, most scientific concerns of the day. According tpwWwhare
pretended to pass along the “generally approved” views of most, the “Observafions”
eclipses formed the basis of proof from which “the whole Body of Astronomy” could be
“confirmed and demonstrated.”

By mid-century, however, several almanac makers would provide a genuine

education in astronomy, attesting to the popular interest in science as well as t

122) eeds American AlmanackL742. NYPL.
123) eeds American Almanack1743. NYPL.
124 Thomas MoreThe American Almanack. 1748. NYPL.

125 Thomas MoreThe American Country Almanack 1750. NYPL.
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extensive instruction in science available through unconventional or aernaans.
Roger Sherman’s “astronomical” almanac for 1752 included a poetic geogifapley o
course of the solar eclipse that y&ar A mathematical enthusiast, who for his “own
Amusement spent ... leisure Hours” on its study, Sherman with great verve brought
solid astronomical information to a wide pubffé. His description of the noble solar
eclipse of 1752 reads nothing like the usual dry and straightforward notices of such
phenomena. Itis a gorgeous account, filled with romance and poetry, and though
perhaps not intentionally, a real call to learning.

The Center of th@enumbrafirst touches thierraqueousslobe in the

Pacific Ocean.. and passing over the South Sea,; it first touches Land

nearAlmacing Isleson the Coasts dflexicg then passing over the

Continent by the City dPuebla de Los Angeles enters théay of

Mexicoa little South of the Mouth &t. Peter's Riverand the Sun will

be totally and centrally Eclipsed at Noon ... frdlagrillos, then passing

along Northward o€uba over the South Part of tiigulph of Florida

and over th&ahama Islandito theAtlantic Sea, it passes over to the

Coast ofGuineg South of the Isles @&t. JageandFuegq near the

Continent ofAfrica a little South-West of the Mouth of tis&=negal

River1?®

Benjamin Franklin called such improvement in the understanding of geography, and
instruction in astronomical learning, “the common concern of all polite Natiéhs.”

When Franklin at mid-century offered his ideas on establishing an “Academy” in

126 Roger ShermarAn Astronomical Diary ..1752. NYPL.

127 Sherman Astronomical Diary, ... 1750NYPL. See also Lewis H. BouteThe Life of Roger
Sherman(Chicago, 1896): 18 — 41.

128 ShermanAstronomical Diary, ..1752. NYPL.

129 Benjamin Franklin to James Bowdoin, 28 Februad3lPapers 4:446a.
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Pennsylvania, to provide “the Accomplishments of a regular Education,” he engghasiz
the teaching of “some of the first PrinciplesG#ometryandAstronomy’.**°

Sherman added other embellishments to his almanac that year. The verses that
that headed each month’s entry all were devoted to science, and encapsulatifd scie
lessons in their stanzas — extolling the heliocentric universe of Copernicus inyJanuar
describing Newton’s laws in February, and so forth. The final months of thevgear
devoted to an explanation of the change from the Julian to the Gregorian calendar. Even
Sherman’s “Explanation of Old and New Stile,” however, included a lengthy descript
of the annual revolution of the Earth around the Sun and the cause for the need to adjust
the date.

Benjamin Franklin, however, must be credited with providing colonial
Americans with a masterpiece of astronomical learning iRPbes Richard’sof 1753
and 1754.Poor Richardin 1753 gave a minute by minute schedule by which observers
could track that year's transit of Mercury across the sun. S@wlaythe " Day of
May, in the Morning, the Plan®dlercury may be seen to make a black Spot in the Sun’s
body, according to the following calculations.” Franklin advised his readern$ they
would “get up betimes, and put on ... Spectacles,” they would be rewarded with the
sight of “‘Mercuryris[ing] in theSun .” Hoping perhaps to temper expectations about
what that would look like, Franklin advised his readers that Mercury would “appear like

a small black Patch on a Lady’s Fac&"”

130 Franklin, “Proposals Relating to the Educationhef Youth in Pensilvania,” 1749, Writings 323 —
344, 330.

131 For a discussion about Franklin's increasing itises of scientific materials into tHeennsylvania
GazetteandPoor Richard’s Almanacee ChaplinScientific American,61 — 63.
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The real majesty of that year’s almanac, and of the following dswad the
comprehensive instruction in the then-current state of astronomy that Franklin grovide
Franklin admitted appreciation for the “Power ... of Creation” that a consiolerati
solar system, what he called “the Great Work®f. Nature,” afforded. The invention of
the telescope, however, as well as the “sagacity of the Astronomers ofdatel hade
it possible to study more than that which was plainly visible to the eye, the Sun or the
Moon. Franklin expected that his almanac was likely to “fall into the Hands of some,
who have not Leisure or Opportunities of reading Books of Astronomy,” and he
therefore devoted almost the entirety of two years of almanacs tomljssilich
knowledge into his modest pocket books for the benefit of those ordinary people.
Beginning with the “Magnitudes, Distances, Orbits ... determined by what Astroeome
call their parallaxes, and by their Elongations from the Sun, and ... other ... Methods
which would take up by far too much Time to explain,” Franklin provided his readers
with the distances of the Moon and the Sun from Earth, along with a modest explanation
in how such distances were calculated. In explaining those distances, Franklin
mentioned the upcoming 1761 Transit of Venus which astronomers of the day hoped
would help calculate the exact distances, and so give an accurate medseientfé
universe.

In an astronomic tour-de-force, Franklin described the Earth’s orbit; exglaine
what sun spots were; gave a picture of the solar system in generdleéste known
planet, its axis, and orbit, and speculated on their atmosphere; and also on the
perspective towards the solar system one would have from standing on the surface of

each of those planets. Franklin explained Newton’s “Doctrine of the Motion of the Earth
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and other Planets, and the Comets round the Sun, and the secondary Planets or Satellites
round their Primaries,” so that there was no room to “hesitate about it.” He egplaine

the seasons, the rising and the setting of the sun, and provided information about the
construction of a crude, homemade orrery in order that anyone could physically

reproduce the effects of an eclipse. By using an apple and a candle, and Franklin’s
explanation, “it will be easy to understand how the Earth’s Turning once round upon her
own Axis, makes a Day and a Night; ... and the length of days and nights and eclipses.”
Franklin further discussed the moon’s surface and environment, its waxing and waning,

its orbit, and finally the role of the Moon on the Earth’s tides.

The following year, Franklin moved to the outer planets, beginning with Mars,
then Jupiter and its Moons and eclipses. He dealt with the speed of light, and dxplaine
Saturn, its climate, orbit, axis, and its ring. He provided an account of comets, meteors
and their orbits, and used them to discuss Newton’s laws of motion. Franklin delved
into the outer reaches of the universe, discussing Orion’s Belt and the Milky- Afay
proposed that “each of those innumerable Millions and Myriads of Luminaries” was a
“glorious Sun, a stupendous World of Light and Heat, with its System of Planets, Moons
and Comets going round it.” Altogether, Franklin endowed any willing reader of his
almanac with as extensive an education in astronomy as possible.

While no other almanac could hope to equal the masterpiece in astronomical
education of the mid-centuBoor Richard’salmanac makers continued to provide

instruction and edification in the sciences. Roger Sherman’d)iaby offered an
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explanation of the ecliptics of each planet and delved into Newtonian physics,as well
giving tutorials on hydrostatics and hydraufiés.

Particularly as the world began to anticipate the return of the comet that Edmund
Halley had predicted would arrive in 1758, almanacs began once again to provide
abbreviated treatises on comtts Nathaniel Ames’ 1759 almanac went to press before
the arrival of Halley’s comet was confirmed, but used its predicted basvhe
launching point for a straightforward explanation of the solar system and the bfsi
astronomy.CopernicusWeather-Guesser included a fundamental lesson on astronomy
in his 1768 almanat®* Eleven pages long, and written as a conversation between
Copernicus and a “young lady,” it detailed not a romantic rendezvous but rather a
scientific lesson from the great man. Faced with his companion’s religiousiobgeto
his concept of a heliocentric world, Copernicus claimed to be “under no doubt about
answering all her Objections ... against the diurnal Motion of the Earth." Copernicus
assuaged they young lady’s concerns by assuring her that “since tha Dietkie holy
writings, is not to instruct Mankind in Philosophical Things, but in divine Matters,
therefore it is not necessary to restrain the Sense of Those Texts, tacthHerspriety of
the Words .” The Bible, after all, did not pretend to teach astronomy.

Almanacs were filled with useful information as well as what might best be
termed folklore. However, it is immaterial whether these prognasinsatreceipts and

cures were useful. Rather, it is important to recognize that they often cemtened a

132 ShermanAn Astronomical Diary.. 1754. NYPL.
133 Roger More;The American Country Almanackl758. NYPL.

134The New Jersey Almanac1768. Quoted in Sowellmanacs210 — 211.
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science, and were pervasive, widely accepted, and deeply entrenched in America
culture.

When Cadwallader Colden wrote to Benjamin Franklin urging him to publish the
news of his electrical experiments in a more authoritgnréedaccount than the
newspaper offered, Colden believed such material weightiness would lend those
discoveries permanence and respectful recognition. Yet the role of primismitting
knowledge was contested ground in colonial America, and frequently the content so
conveyed was as well. Alexander Pope gave critics of widespread learning tregkang
and the logic for their attacks, and these condemnations rose in tandem with the
expansion of print sources that made just such learning more accessible. “Mokehave t
seeds of Judgment in their Mind,” wrote Pdpe But their natural “good sense” was
mutilated by what he called “false learning.” Pope laid the blame forcgudhsion
squarely on education. “Some are bewilder'd in the maze of schools, And some made
coxcombs Nature meant but fools.”

Echoes of Pope were evident throughout the colonial debate over the
proliferation of scientific learning, intellectual advancement, and thadmfeeducation
more generally. As with Dr. Alexander Hamilton and his disélainthe New York fops,
such clashes offer us insight into the ways in which printed avenues to learning and self-
improvement discomfited some who would use these self-same organs to rail against
that very development. Moreover, as Benjamin Franklin astutely noted through his

literary alter-ego, “Philosophy as well as Foppery often changes Fasffion.”

135 Alexander PopeEssay on CriticisnfLondon, 1713), 2.

13¢poor Richard 1753.
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Learning itself, to say nothing of the subjects under review, was a source of
conflict, as colonials negotiated an identity as Americans. The learned dokexame
a persistent foil in colonial commentary. An essay “From a late Papédpgphaared at
mid-century in several colonial newspapers lectured on “the Esteem duentallear
Men.”*" Though the “Learned” were “accus’d of Pride and Haughtiness” the essayist
found such criticism unjustified. Moreover, he condemned mindless attention to
hierarchy and the habit of holding the well-borne in high esteem, often for no other
reason than their having had notable ancestors. “Study is the only true Wawofdkno
the World ...It is a Means that is offer’d to a Citizen as well as to a Nobleman.”

A different essayist wrote just the opposite in his letter a decade laterdovir
of science “Philo Physicus” claimed that the “Pride and Arrogance” displayéMen
of Learning” was to blame for the contempt and ridicule of the world. “They fiwecy
Modes of Education is the only Criterion for Knowledge.” These scholars were nothing
but “Pedant[s]”, burdened with book learning yet lacking in sense. Physicus
reprimanded the educated and assured them that their theories needed to be grounded in
“Practice” and their “Knowledge” turned to service in the “Purposes of’'LM¢hat
those purposes might be, Philo Physicus left un'said.

Another series of purported letters to the editor appeared MeaweYork Weekly
Journalarguing about just what sort of “Knowledge, and good literature ...

distinguishe[d] the true Gentleman from a trifling and affected CoxcdfibThe writer

137 New-York Weekly Journ&2 October 1750Boston Post Bog December 1750.
138 New York Mercury21 September 1761.

139 New-York Weekly Journal3 February 1749.
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was railing against “the various companies of Men, that collect themseliee$Veekly
clubs, and Societies, in several parts of [the] City,” and who by dint of their ingdrt
conversation, he deemed fools. A public letter addressed “To the Sage Philosophers,
that have collected themselves into a Weekly Society, for the Promotion of usefull
Knowledge, at the House of Mr. Cook, Tavern-Keeper,” that appeared the following
week may or may not have been intended for those self-same gentf8riérugh the
ostensible reason for the ridicule he heaped upon them was due to the writer'salaim t
the “Philosophers” eschewed “Religion and Superstition,” it was also likely dus to hi
conviction that they suffered from a “Want of Education.” The writer left tecbtia

what particulars the “gentlemen” were wanting — humility, place, akh@kledge? —

but like Alexander Hamilton, he mocked the club-going men both for their learning as
well as their lack of it.

This conflict about the role of learning in creating either pedantic coxcombs
cultured people continued throughout the century. When the attorney William Paterson
wrote in 1770 to his fellow Princetonian John Macpherson, Jr., Paterson gave some
approval to the coxcomb, who could “trifle agreeably,” an ability that Paterstaretic
would elude the “man of genius.” Paterson admitted that the “school of ... philosophy
and science” was not where the coxcomb shone, but acknowledged his genius
nonetheless. According to Paterson, a successful fop excelled in the world “of fashi

and of folly,” which required some “genius,” just not of the scientific ¥6rOn the

140 New-York Weekly Journa27 February, 1748/9.
1L william Paterson to John Macpherson, Jr., 1 Mag0l fuoted in W. Jay Mills, edglimpses of

Colonial Society and the Life at Princeton Colletjé66 — 1773Philadelphia: J.B. Lippincott Company,
1903), 75.
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other hand, the attorney William Sullivan wrote in 1799 to a young friend and piksente
some hints towards attaining the manners of such a fhabffering his opinions on the
conduct of an educated gentleman, Sullivan urged his future charge to “learn many
things to make you more useful and more agreeable.” The “kind of characterasull
urged Curtis to develop would be a pleasing blend of abilities and charm. Admittedly,
Sullivan was offering advice to succeed in the business world, not the world of science
Nevertheless, his recommendation to combine learning with pleasing mariileetsde

one strain of thought that had been at work throughout the eighteenth century on the
reciprocating relationship between the sciences and sociability, accome@tits in

learning and in politeness.

The Belles Lettres Club of Federal New York was founded to promote precisely
those principles and secure for its members the benefits of “sociabimtsec**®
Nonetheless, they soon found themselves nonplussed by such seemingly democratic
impulses. One Saturday, the club debated whether “Females” should receuctiorstr
in the “Sciences?** Unfortunately, the recording secretary did not begin to list the
“heads of argument” until the following year so we have no record of the points each
side put forth. What is recorded is that the question was decided in the negative; even
“Riker,” who had the charge of debating the point in the affirmative, voted against
science education for women. Erasmus Darwin’s 1798 plan for “Female Education”

skirted the issue somewhat by including “Arithmetic” with “Card Playiagd inserting

142 illiam Sullivan to Charles Curtis, 2 January 17%ullivan Collection. HEH.
143 Minutes of the Belles Lettres Club. NYPL

144 saturday 10 August 1799, Minutes of the BellesrestClub, p. 77.
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“Geography,” and “Natural History” in the early stages of the curriculhgfore moving
on to the “Rudiments of Taste. Beauty. Grade.However, in his section on “Arts
and Sciences,” Darwin recommended the study of “other sciences.” Thedsewmd
as a source of “amusement,” but also provide the foundation on which women would
expand “their sphere of taste and knowledge.” Darwin advocated for at least moderat
female accomplishment in several sciences, including botany and chenmdtry, a
recommended “attending lectures in experimental philosophy” in order to become
familiar with “astronomy, mechanics, hydrostatics, and optics, with the curiougaddi
of electricity and magnetism.” In Darwin’s view, such study would enableamndm
hold more appealing conversations, which in turn would make them more interesting to
men. Why, then, would the sociably clubbable belletrists deny themselves theeleas
of better-informed conversationalists? A discussion the Club held few momhskat
give some insight. debating whether “natural abilities [were] more usefaé
possessor than acquired knowledge?” the question “Carried in the Negative by a
majority of two.”® Acquired knowledge had utility and power, and by those very
gualities sometimes generated conflict and drew complaints, espediglypeople
grew concerned about who would deploy such learning and its attendant authority.

An education in the sciences thus improved more than a person’s conversation; it
also changed one’s standing with the world. The listings in the New-Y orktBnye
published in 1787, offer a glimpse of the challenge to the social order that proficiency

the sciences could pose, leading to conflicts between men and women, and ambng socia

145 Erasmus DarwinA Plan for the Conduct of Female Education in BamgdSchools, Private Families,
and Public Seminarie@hiladelphia, 1798), p.n.n. Section XV.

1469 November 1799, Belles Lettres, p. 85. NYPL.
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classes, especially artisans and gentlemen. The “New-York Societypfootimg
useful Knowledge” was among the groups deemed worthy of inclusion in the
Directory!*’ Its officers, listed in the Directory, were all elite men. The presidency
possibly an honorary position, was held by the governor, “His Excellency George
Clinton, Esq.,” but none of the other officers were drawn from the artisanal class, nor
were they in any way employed in fields that entailed “useful KnowletfjeThe
Society was intended primarily as an institution for men of education to pursue thei
goals of advancing manufacturing and agriculture, without necessanolyporating
those orders of men who presumably would implement their plans. The group
nevertheless notified the public of their meetings. We do not know whether the
Society’s meeting “at the Coffee-House, at six o’clock,” and to which “evemiver
[wa]s requested to attend” enjoyed a broad and general atterifamtmwever, the
Society’s public appeal at the same time that it limited its membeship ¢ducated,
elite cadre perpetuated conflict between artisans and gentlemen. Sarahds role in
establishing the parameters of “useful Knowledge,” remained contestauadgr

As “Father Abraham Hutchins, Mathematician” observed in his almanac, “Men
of noble birth are noted to be envious to new men when they rise: for the distance is

altered; and it is like a deceit of the eye, that then others come on, they thinkiteemse

147 New-York Directory by David C. Franks, (New York787), 54. See aldmudon’s New-York Packet
13 July 1787.

148 See Joseph F. Kefthe Pursuit of Knowledge Under Difficulties: Fr@elf-Improvement to Adult
Education in American, 1750 — 1996tanford, Calif.: Stanford University Press, 49904 — 107 for a
discussion of the elite intentions of the foundsfrthis and other such societies.

149 oudon’s New-York Pack&d March 1789 and 9 June 1789 (the meeting beig&®@ this night).
Bradford's Coffee House was in the East Ward, enstbutheast corner of Wall and Water Streets. See
Thomas E.V. SmithThe City of New York in the Year of Washington&iguration, 1784New York:
Anson D.F. Randolph & Co., 1889), 200.
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go back.*® Through print media ranging from books, to newspapers, magazines, and
especially almanacs, scientific instruction reached a broadeningheedmethe second

half of the eighteenth century. Learned societies might grapple with thesespmufl
“Improvement” and the outward spread of the benefits of learning, but they did so
without challenging the notion that education and improvement were, at bottom, elegant,
gentlemanly pursuits. It follows that those who engaged in them would be, if not

absolutely altered, amenable to the idea that they had been transformed by them.

150 Father Hutchins Revived; Being an Almanac ... forYtear 1790 NYPL
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Science was a perennial way for Americans to connect to the metropolitan
culture of Britain. The circulation of things scientific — artifacts and magi®ns from
nature, apparatuses, technologies, and ideas — brought Americans at marof leve
society into international scientific exchanges. These grew meyadnt and more
expansive as the eighteenth century wore on. At first, much of this interesteck e
provincial culture’s dependence on the metropolitan centers of Europe; partgipat
scientific practices helped give Anglo-Americans assurance and paispramoted a
self-conscious identity as Britons. However, from those efforts to join theattamal
scene, Americans began to develop their own metropolitan culture. This involved
intracolonial and international networks of communication, the examination as well as
the exploitation of the natural world, and sociable intercourse designed in pdutédes
and amuse as well as to refine manners. Over the course of the century, thescolonist
increasingly deployed science not just to reinforce their cosmopolitaishHyonds but
also to confirm and substantiate a distinct national status as Americansir ¢mehtest
attempt to use science as a springboard into cosmopolitan and scientifitymatur
examining the 1769 Transit of Venus across the face of the Sun — the colonists drew
upon a century of this mixed scientific engagement. Since the Transit compehetbt
observe, collect, and interpret data all at once, the colonists were able to mave bey

the subservience that historically attended the less prestigious collectaw wiaterial.
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In their most ambitious effort to use science as a way to assimilBré@ss, they
unwittingly launched themselves as Americans.
The 1769 Transit of Venus capped an era of scientific involvement that Anglo-
Americans had engaged with for decades in ways sporadic as well as fulrpd@em
the earliest days of settlement, however, the colonists had used the naturabbthumty
land around them, along with the perspective they enjoyed as inhabitants of thra weste
hemisphere, to participate in transnational scientific ventures, to formaigsmwith
Britons and others on the Continent, and to insinuate themselves into the widening
Republic of Letters emerging from the urban centers of Europe. Indeed|yasase1680,
an anonymous correspondent communicated to the Royal Society observations made “of
naked eyes” at Boston as well as some made “with a brasse quadrarsc&geld
American preparations for the observation of the 1769 Transit represented both
the culmination of the colonies’ century-long participation in an inteynatiscientific
exchange, and the beginning of a new sense of identity reflecting the ideatsooé
egalitarian culture. Science was a central component in that transtorm@tbserving

the Transit, however, represented more than pure science, and it involved many people

! The inherent tensions between those on the peyiglng the work of gathering and collecting and
those in the metropolitan center doing the scientibhilosophical,” work of examination and expétion

is treated in Ralph Bauefrhe Cultural Geography of Colonial American Litarags: Empire, Travel,
Modernity(New York: Cambridge University Press, 2003), d€p- 29, 184 — 189. See also Raymond
Phineas StearnScience in the British Colonies of Ameri¢g&rtbana: University of Illinois Press, 1970),
415, n. 52, for the disdain with which the Royat®ty of London received colonial communications.

2 particularly in the realm of astronomy, the midtcy was rife with remarkable phenomena that
occupied American as well as European attentibe:Great Comet of 1744, the return in 1758 - 17459 o
the comet predicted by Edmund Halley, and the itso$§ Mercury across the face of the Sun in 17dd a
1753, and those of Venus in 1761 and 1769.

3 “Observations of a Comet Made at Boston in Newl&mgdy 27 December 1680.” Materials Pertaining to

the History of American Science; Letters and Comications from Americans, 1662 - 1900. Reel 1;
frames 72 — 74. Classified Papers VIII (1) 33.SAP
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from different levels of society, each with differing expectationsecéfig an ongoing
tradition of American science that had always included a diverse group withyequall
diverse ambitions.

We can look at the correspondence of several colonials to see how provincial
Americans had long sought to join the cosmopolitan world of science by offering
eyewitness testament of natural phenomena. Thomas Banister wrote tydhe Ro
Society of London early in the century about a “very remarkable appearaheeSki¢”
that had come into sight the previous sumf@his letter shows how some colonials
employed the rhetoric of utility and advancement of knowledge to join thaatienal
world of scientific exchange. Writing from Boston, Banister forwardetiédoyal
Society information of a marvelous “Ball of fire” observed the previous surfrorar
Albany to New Haven, the particulars of which could only have come from multiple
accounts pieced together carefully. The “Ball of fire” first rosestward of Albany”
and passed from “Horizon to Horizon” in the space of two minutes. It next was teporte
as appearing to the “people of New Haven and the Sea Shore” but was soon “lost in the
Ocean.” From its first appearance at Albany to the time it dipped below tzemeast
of New Haven, “was but a few minutes ... but above 150 miles.” This happened at “the
Dusk of Evening,” but in the morning “glistening particles of the Sand” weredsed
in the “Streets and roads, and Pines” where the orb had passed. Whether or not one had
been an eyewitness, the description and its physical traces connectecheweii its

evidence. When a “Streak or Ball of Fire” was seen and “a terrible Nois# ihghe

* Thomas Banister to John Chamberlayne, 1 Janudry. 1Materials Pertaining to the History of
American Science; Letters and Communications frammeAcans, 1662 — 1900; Reel 1; frames 291 — 293.
Letter Book B. 2. 65. APS.
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Air” along a 100-mile swath of Connecticut, printed accounts of the “extraoydina
phaenomenon” asked that anyone with information about its “appearance in ottier parts
communicate it to the “Publick” via the newspapers

Thomas Robie’s commonplace book carries a copy of a letter underscoring the
international nature of the cooperation sometimes needed to collect and thisartdmi
eyewitness reporfs.Matthew Wright, of Cheshire, offered himself in 1713 or 1714 as
intermediary between Robie (who was by then a tutor at Harvard) and Mrn)édree
of ye oldest Members of Our Royal Society.” Wright sent Robie observatiGtgo
Eclipses” and encouraged him to reciprocate with “good Observations” he had made,
safe in the knowledge that they would be “carefully communicated to ye RoyatySoc
By the time Robie’s communications were actually read to the Royaltaanoe
mention was made of whether he was still employing an intermediary to conateunic
with them!

Many colonists who corresponded with the Royal Society made use of a motley
crew of witnesses. Paul Dudley’s account to the Royal Society of thedumealis
lamented that his “Informers (not being Curious Persons) were uncertairhas to t
number” of streams of light emitted, but fortunately an “ingenious Country man ... who

got up at the first appearance of this light supposing it to be day” was able to supply him

® The New-York Weekly Journd7 December 1742.
® Thomas Robie, Commonplace Book 1714 -1 717, Massaits Historical Society, Boston.
" Thomas Robie, “Observations of the Eclipse ofNtumn on January 28, 1731/2.” Materials Pertaining

to the History of American Science; Letters and @Gamications from Americans, 1662 — 1900; Reel 6;
frame 3376. Register Book C. 16. 181 — 2. APS.
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with more accurate informatidhThe aurora borealis must surely have been a topic of
conversation among all sorts of people, and one not necessarily regardad arityk

to the burgeoning scientific community. When“Anrora Borealiswhich lasted the
greater part of the Night” appeared over Rhode Island, distinguished by a “most
Beautiful Bow ... about the colour of a Rainbow of the Moon,” the printed account was
published immediately in other colonigBut with Dudley’s account, and Richard
Lewis’s as well, we begin to get a sense of the flow of conversation and infammati
intrinsic to these events. Lewis reported to the Royal Society that the people of
Annapolis were, “Entertained with a Phenomenoras.was never observed before .” As
Lewis reported that they found the aurora borealis very “surprising,” it feltbat
conversations about it must have been gerridaac Greenwood gave an account of
the same aurora borealis to the Society, observing that its beauty was stittethat
generality” of people would remembertit.Lewis further communicated to his London
scientific correspondents about other astronomical occurrences that seerttgdodv

note, recounting the observations of “Doctor Sam’l Chew att Maidstone,” who shared

8 paul Dudley, “A Short Account of the Aurora Boiisa 7" March 1726 at Roxbury in New England.”
Materials Pertaining to the History of American&uie; Letters and Communications from Americans,
1662 - 1900. Reel 1; frames 428 — 432. Letterk®0o 1. 91. APS.

° Pennsylvania Gazetté8 August 1737. The account had appeared irhad®B-Island” paper the
previous week.

% Richard Lewis to Peter Collinson, 10 December 1786count of an Aurora Borealis on October 22,
1730.” Materials Pertaining to the History of Arnean Science; Letters and Communications from
Americans, 1662 - 1900. Reel 1; frames 10 — 1as<ified Papers, IV (2) 4. APS. Read March 4,
1730/1. Printed ifhil. Trans 37, (1731-1732): 69 — 70.

" |saac Greenwood, “Account of an Aurora Borealnsie New England on 22 October 1730.”
Materials Pertaining to the History of American@&uie; Letters and Communications from Americans,
1662 - 1900. Reel 2; frames 481 — 500. LetterkB®02. 10. APS. Printed iphil. Trans.37, (1731-
1732), 55 - 69.
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the news of “several Spots in the Sun” he had observed for “some Days past at Morning
and Evening ... with his Naked Eye.”

Such daily interactions of the like-mind leave few traces yet we areki
catch glimpses of those generally unrecorded conversations and contributiars. Pet
Collinson wrote to the Philadelphia doctor John Kearsley, and enclosed the
Philosophical Transaction@he publication of the Royal Society) for July and August of
1738. Kearsley promised to deliver them “(as advised) to the Person from whom | had
the conversations made on the Eclipse of the Sun, and on the Comet which appeared
here in March 1736/7.” Both Kearsley and “the Gentleman” (whose identity is not
disclosed either in this letter or the report in Thansaction¥took “no small
satisfaction” from its publication,” which gratified their “desires .. pt#asuring some
curious Gentlemen™ But the conversation and the publication of their efforts to
transcribe that which they had seen did more than pleasure the fellows of/gie Ro
Society — they also “advanced” the “curious study of Comets” and helped bring about
“some Certainty” on meaning and impact on the “Solar Systém.”

Though it would be a stretch to say that everyone in colonial America could or
would contribute their observations to the discussions of the Royal Society, swplg p
did take the opportunity to report on their natural surroundings. Indeed, the Society

received correspondence from both ‘commissioned’ agents, such as Robie ang Dudle

12«Observations upon the Comet seen in January ebcuBiry 1736-7, and of an Eclipse of the Sun. Feb.
18 1736-7. made at Philadelphia in Pensylvanidosed in a Letter from Dr. Kearsly to Mr. Peter
Collinson, F.R.S.,” in “A Collection of Observatien..” in Philosophical TransactionXL. no. 446,

(1737 —1739): 111 —123; 119-120.

13 John Kearsley to Peter Collinson, 16 July 1739] &&er ... concerning the Virginian Rattle Snake
Root & American Ginseng, with notice of the appeasaof a late Comet.” Materials Pertaining to the
History of American Science; Letters and Commurdcet from Americans, 1662 — 1900. Reel 7; frame
3699. Letter Books. 26. 393-8. APS.
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as well as others with no evident connections to the Royal Society. Friends and
strangers alike conveyed their sightings of astronomical oddities, fEthaclusion in
thePhilosophical Transactiongr just to be read at the Society’s meetings.

By no means were these communiqués always intended to be instructive, though
many were. (And, of course, not all concerned astronomy.) Isaac Greenwoodpprofess
of mathematics at Harvard, was enough inspired by the Royal Societgisrtges
Principle of promoting Natural Knowledge” he took to be at the heart of their mission
that he dared to send along “some few imperfect Thoughts,” flattering hifmestethey
might be “new and uncommon.” He left it up to James Jurin, secretary of théyStacie
decide whether they would be of any help to the “Promotion of Physical Knowledge,”
and if he found them so, Greenwood was confident Jurin would “improve them in such a
manner as that they may become most useful.” It was that very hope of havingkhis wor
improved by Jurin — in other words, by collaborative effort — that persuadedvzree
to write to him and not “any other of my Friends in Lond&h.”

Some correspondents, such as Yale College president Thomas Clap (designer of
the first American orrery), suffered keen pangs of provincial self-caunstess about
the colonists’ inability to equal the British “in making Observations of the Imgave
Bodies.™® At least so he claimed. Although Clap employed a discourse of inequality,

he did so while communicating his own astronomical observations and what he termed

% 1saac Greenwood to [James Jurin], 10 May 1727teNtds Pertaining to the History of American
Science; Letters and Communications from America662 — 1900. Reel 2; frame 471 — 473. Letter
Book G, 2.8. APS.

!> Thomas Clap to C. Mortimer, rec'd 4 April, 174Mlaterials Pertaining to the History of American

Science; Letters and Communications from America662 — 1900. Reel 3; frames 1066 — 1067. Letters
and Papers I. 7. 296. APS.
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some “imperfect Accounts from an Infant-College” in imitation of the “Exangblour

Mother Country.” Clap certainly was concerned with the difficulties underhaig

“Infant College” labored, having “no kind of Instrument adapted” to the needs of

genuine astronomy. “Yet even “under these Disadvantages,” Clap “tho’t it Convenient

to make the best Attempt that he could” of observing “Heavenly Bodies.” Using the
common instruments he had at hand, he made his observations and sent them to London.

While Clap presented himself, and his circumstances, in an inferior lightrgaski
Mortimer’s indulgence if Clap had mistaken his title as secretary to thal Bociety,
expressing doubts that he would receive the “Favour of an Answer” — Clap was also
keen to make his own metropolitan connections cl8aouldMortimer choose to write
to him, the letter could be left with the “Rev. Dr. Watts,” author of a well-known
astronomical text, and a reputedly a regular correspondent of Claps’s.

Martha Gerrisk, on the other hand, a well-born Massachusetts woman and the
sister of Governor Jonathan Belcher, admitted to no such embarrassment whengrenturi
to make her own astronomical observations. She sent not one but two drawings of a
“Parhelia” to her brother, as she judged the first to be “Imperfect.” Thshegllid not
outright request that Belcher forward her illustrations to the Royal $pstet hinted at
the appropriateness of the Society receiving this second, perfected copgk Ger

“Flatter[ed her]self that this is as Exact a Draught as can be taken¢oSldehave that

' Thomas Clap to C. Mortimer, 1 April 1744. Matesi&lertaining to the History of American Science;
Letters and Communications from Americans, 1668001 Reel 3; frames 1069 — 1072. Letters and
Papers I. 7. 308. APS.

" 1saac Watts, D.DThe Knowledge of the Heavens and the Earth made egsThe First Principles of

Astronomy and Geography Explain'd by the Use ob&daand Maps; with a Solution to the common
Problems by a plain Scale and Compasses as wél #ése GlobéLondon, ¥ ed., 1736).
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confidence because she claimed to be comparing her own illustration to one in her
possession “drawn by a person skilled in Astronomy.” Indeed, she was huorgiegd
hers to Belcher rather than run the risk of being “forestall[bgjsomeone else. Gerrisk,
suffering from none of the insecurities that seemed to plague Thomas Clapd assure
brother that had her illustrations come “from a Masculine hand,” she was convinced they
“would be an acceptable Present to the Royal Soctételcher did send the drawings
and they were duly entered in the Society’s letter book, though not without a persnickety
inquiry by one Henry Newman as to their fitness for “cognaisance” b§dhbeety, the
parhelion being “a Phaenomenon less seen in England than‘thédewyman quibbled
with several points made by Gerrisk, including the parhelion’s “Square”semetion.
He added as well his own “wonder at its appearance in the Morning” rather thanethe t
hehad seen one during his stay at New England, “in the Afternoon about 3 or 4
o’clock.” Rarity usually lent a premium to colonial communications, and in fact the
letter and illustrations were shared with the Society on 30 March 1734, despite thei
feminine provenance.

An interest in astronomy was shared as well by ordinary people who found ways
of recording their impressions of celestial incidents. John Coppock documented in his
commonplace book a report from the fort near “Annapolis Royal” detailing a “Deskne

which visibly increased as the Sun approached over the Meridian” such that “tleey wer

18 Martha Gerrisk to Governour Belcher, 24 Decemi¥&41l Materials Pertaining to the History of
American Science; Letters and Communications frameAcans, 1662 — 1900. Reel 2; frames 501 — 504.
Letter Book G. 2. 37. APS. A parhelion is an oaiftillusion produced by sunlight passing througgh i
crystals in the upper atmosphere, suggesting alesuin.

¥ Henry Newman to Cromwell Mortimer, 19 March 1734f6Martha Gerrisk to Governour Belcher, 24

December 1734. Materials Pertaining to the Histdrjxmerican Science; Letters and Communications
from Americans, 1662 — 1900. Reel 2; frames 560 Letter Book G. 2. 37, APS.
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obliged to Light Candles all over the Fort[;] as there was no possibility oflgps€& at
that Time, Some of them believed it was the LAST DAY.Though the superstitious
people were roundly “Ridicule[d]” for their credulity, near a fortnight laiatreven the
“greatest Libertine” among them was reassured that the end of days hadvedt a
That people from many different stations in life believed astronomical phenomena
unusual and interesting, suitable topics of conversation, and objects of enjoyment and
education seems clear. How they were to be interpreted remained an open question.

Astronomy in particular presented expansive opportunities to any who chose to
explore its mysteries. Long linked to various types of improvement, civic aasvell
personal, astronomy connected as well to amusement and refinement. Cériaagy
the most public of the new sciences, and conversations about celestial phenomena
circulated in myriad ways: through almanacs, which kept readers informedexfted
eclipses, regardless of their visibility in the colonies; in newspapers, whitbdnews
of heavenly apparitions in all the colonies and provided a public forum for recreational
astronomers; in printed science books imported in ever-increasing amounts from
England; through observation of and practice with newfangled instruments which
perhaps by their very scarcity, called forth great public interest; d&odIscof all types
that taught astronomy to any able to pay the tuition.

Astronomy not only had utility in colonial America, it also had cachet. Closely
linked to geography, astronomy had long been an arrow in the gentlemanly quiver of

skills. Writing on the “Principles of Geography and Astronomy,” Lieutenant Colonel

2 Entry dated 17 October 1733. John Coppock anerstiCommonplace books. NYPL. Although there
was an Annapolis Royal in Nova Scaotia, this forswaore likely in Maryland.
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Edward Antill addressed himself to a companion with a “studious Turn” and a
“Laudable thirst, after mathematical Knowledge,” a prerequigigsstronomical learning.
Antill, making use of his time while held a prisoner of war in New York, made no
“Panegyric” to mathematics, its “Excellency, & Usefullness” havinggaly been
“Ellegantly Describ’d.” But, as he assured his correspondent, “[e]ven aratede
investigation ... very Richly pays, the pains to Acquire it: It Harmonizes thes,|de
strengthens the Reason ... and Corrects the Manfters.”

Anthony Lamb’s 1755 engraved broadsheet advertising his shop fat&:
NEWTON SHEAD” is an instance of the ways in which the material objects of scientific
pursuits circulated in appearance as well as reality, and how that trsiesmverked in
tandem with the ideals of high intellectual pursuits and elegant faShiommb was a
skilled engraver, trained in London, and had a highly specialized, and quite rare, set of
skills as one of the only makers of mathematical instruments in Americatahéfé
Lamb’s broadsheet listed all his wares, from the latest Godfrey’'s Quaddrall sorts
of Mathematical Instruments, for Sea and Land, in Silver, Brass, Ivory or Woad.” N
only were Lamb’s instruments of the highest quality, particularly those ofditass or
silver — exceedingly rare metals in the colonies — so toolveasrbadside Lamb devised.
American tradesmen, like their British counterparts, regularly useddeads as a

means of advertising, and these often included distinguishing and identifying syonbol

2 “principles of Geography and Astronomy,” 1780, BdavAntill Papers. HSP.

2 Only one copy of Lamb’s broadside is known to jiisthe collections of the New-York Historical
Society. Itis reproduced in Early American ImpsirSeries 1, no. 40759, and also in Bedlifia.

% gsilvio Bedini, “At the Sign of the Compass and @uamt: The Life and Times of Anthony Lamb,”
Transactions of the American Philosophical Societyno. 1 (1984): 1-84. Lamb had been transpadoted
Maryland as a result of criminal behavior in Londdthe settled in New York once his term of indeatur
ended.
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illustrations. Lamb’s broadside, however, is exceptionally ornate. Done in theshig
Chippendale manner, featuring elaborate rococo scrolls and borders, adorned with
acanthus leaves and floral arrangements, it provided not only advertisingrfor bhat
another way for his instruments to circulate in elegant fashion.

The way in which Lamb identified his shop over the years tells a bit of that story
His earliest shop was distinguished with a “Compass and Quadrant.” When Lamb
moved in 1745, he advertised that his instruments were for sale “At the Sign of the
Quadrant and Surveying Compass,” making clear that he offered computational
instruments for land as well as sea. By 1750, however, although Lamb did not change
the location of his shop, he did change his sign. From then on, Lamb’s shop, as well as
his broadside, featured an elegant bust of “Sir Isaac Newton’s Kta@Harles
Walpole, Lamb’s first competitor in New York, who promised to manufacture or mend
“All sorts of Mathematical Instruments, either in Silver or Brass,” nsadge to
announce he also was a “Citizen of London,” where he presumably had fraified.
imprimatur of the London connection provided an implicit endorsement of the quality of
Walpole’s work, but his shop — “at the corner of Wall-Street” — did not enjoy the
prestige that came from association with the foremost mathematician gerasi@d one
of the greatest scientific minds of all time.

Theophilus Grew, a Philadelphia mathematician, emphasized just such
advantages as those stated outright by Antill and implied by Lamb, when he gulomot

his own services. “Mathematical Learning,” he assured readers Bétimsylvania

24 Bedini, “At the Sign of the Compass and Quadrab,”

% New-York Evening Pqs?2 June 1746.
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Gazettewas “generally pursued by the Gentry and those of the first Rank, as a necessary
Qualification.”® With the aid of his “Globes ... and other Instruments for the
Mathematical Service,” he held classes during the “Winter Seasodkiiriga
“Gentlemehthose subjects best suited to polite learning. Charles Fortescue emgbhasize
exactly this advantage to taking lessons from him, inasmuch as he taught “the
Gentleman’s astronomy” Mr. Alison made no pretense of teaching only gentry,
although his lessons certainly were imbued with gentility: at his “Freedgbch all

Persons [might] be instructed in the ... Parts of Polite Learning” at n6°ddste and

more colonists could pursue a cosmopolitan education. Encompassing more than
science but relying on its assumptions, it combined the rigors of mathenmatics a

science with the niceties of languages and literature to yield judgtastd, and
discernment.

The growth of print media beginning in the 1740s opened up an avenue for
scientific discussion to a broader audience beyond the limited world of private
correspondence with the Royal Society. Almanacs, newspapers and nagésone
provided vehicles from which to circulate information and intelligence oftale
happenings everywhere. Colonial papers regularly carried on a readarséscie
correspondence, and frequently featured news and commentary about comets, which
always engrossed colonists’ attention. Via the mediation of print, readedg@iouihe

coterie of learning and debate surrounding the new sciences; astronomy abtver all

% pennsylvania Gazett@p October 1738 and 20 September 1744
" pennsylvania Gazet&December 1743

% pennsylvania Gazett@€4 November 1743.
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disciplines appealed to men of varied interétéstronomy, and the mathematics on
which its knowledge was built, was a suitable pastime for an educated cadreldaut it a
drew adherents from other, more crassly commercial spheres. Just as tiech as
development of pristine science, global trade and expanding commercialization
depended on knowledge. When the dispatches from London brought news of a
“Cadaioptrical” telescope, invented by the Reverend Mr. Hardy, and “sufficient
render the eclipses, occultations, etc. of Jupiter’'s satellites visibeshirt telescope
was immediately seen as a good fit for shipboard use and its invention a “solutiah of
grand problem, to determine the longitude®®.The need for science to be applied
concretely could not have been more clear. Such uses brought science into worldly
discussion and consideration for practical, commercial applications.

The interest in science went beyond astronomy as well. Indeed, the curious
could be found at all levels of society, concerned with the improvements possible from a
variety of scientific subjects. Writing at mid-century to the Connecticutigihps
clergyman, and agronomist Jared Eliot upon the receipt of 12 essays on husbandry,
Benjamin Franklin detailed a varied cast of characters whom he counted among the
“curious,” a group more expansive than most observers of the early Amerieatifisci
scene ordinarily acknowleddé.Brooke Hindle, the canonical historian of American

science, judged American agriculture to be “in dire need of improvement,” aartedss

2| use ‘men’ advisedly and | am very keen to lemare about the Miss Polly Norris whose “large
refracting telescope” was borrowed by the APS teotto outfit “Dr. Williamson” for the 1769 transi0
May and 16 June, 176Barly Proceedings of the American Philosophicaligiyc.. from the Manuscript
Minutes of its Meetings from 1744 to 1888iladelphia: McDalla & Stavely, 1885).

The New-York Gazette, Revived in the Weekly-PosNBwember 16, 1747.

31 Benjamin Franklin to Jared Eliot, 12 Septemberl] Papers4:192a.
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that as late as 1775, the only agricultural “experimentation was done by erddjhten
individuals,” chief among them Thomas JefferdorCertainly, Eliot himself has long

been regarded as among the best of the few “gentlemen farmers” on the Aneaiegn s
and he was one of the very few actually to publish his views on agricultural
improvement prior to the American RevolutidhHis works on soil management and

crop production (among other essays on agronomy) were hugely popular and the best-

known of any treatises on agriculture published in the American cof¥nies.

Franklin’s letter shows that the universe of “enlightened individuals” comprised
more than the predictable luminaries listed by Hindle. Recommending thsHeng|
naturalist Peter Collinson to Eliot, Franklin praised his English friendexy ‘turious in
Botany and other Branches of Natural History, and fond of ImprovernreAigiculture,
&c.” Franklin reassured Eliot that Collinson would be “pleas’d with your
Acquaintance.” To see Collinson called out for his interests in the naturalexigas
only to be expected. However, Franklin also included among the “curious” his
“Ingenious Acquaintance ... Mr. Hugh Roberts, one of our most curious Farmers.” In
Hindle’s view, Roberts, although politically influential, had no more than “a passing
acquaintance with scienc&”Franklin held a different a view. Franklin wrote that he
was “persuading” Roberts to send Eliot “such Hints as ... may give you fangight

into that Matter.” Although Roberts “greatly esteemed” Eliot’s writithg “curious

32 Brooke Hindle;The Pursuit of Science in Revolutionary Americ&517 1789Chapel Hill: The
University of North Carolina Press, 1956), 194 5.19

% Hindle, Pursuit of Scienge33.
34 Jared EliotEssays upon field-husbandry in New-England, asdrimay be ordere(Boston, 1760).

% Hindle, Pursuit of Sciencel30.
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Farmer” in him found some of Eliot’'s methods of land reclamation to be embryonic.
Notwithstanding Eliot’s supposed need for schooling in the “Improvement of Swamps
and Meadows,” Franklin assured Eliot that “in other Respects,” Roberts held Eliot
work in high regard, and far “preferable to any thing of late Years publish’d on that
Subject in England.” According to Roberts, the English only imitated, rarelyragferi
anything “new or useful,” whereas Eliot grounded his work in experimental scidmec
“collected Experiences, and Facts,” and so his “Propositions” were both “rbksand

serviceable ¥

Botany was thus as instrumental as astronomy in connecting the colonies to the
metropole®’ As early as the middle of the sixteenth century, the London Company had
begun to urge the Virginia colonists to analyze “divers trees, whose virageare yet
ignorant” for “Medicinall liquor and Balsomes®’ And when, nearly 100 years later,
the English naturalist Mark Catesby included a description of the sadsedéras his
Natural history of Carolinahe assured his readers that its “virtue” was so “well known,

as a sweetener of the blood” that he thought only to add a notice about its use by

3 Benjamin Franklin to Jared Eliot, 12 Septemberl]l Papers4:192a.

37 Indeed, the majority of the scientific work donetie Americas pertained to the natural historijsof
flora and fauna. See Raymond Phineas SteSuaisnce in the British Colonigg5 andpassim. A trinity
of Spanish authors — Oviedo, Mondardes, and Acesteated the natural history of the New World.
These three were immensely influential in their aay and still serve as foundation to the literatoir
the New World’s natural history. Gonzalo FernandeOviedo y Valdéslhe Natural History of the
West Indiestrans. Sterling A. Stoudemire (Chapel Hill: Usisity of North Carolina Press, 1959;
Nicolas Monardes]oyfull Newes out of the Newe Founde Worlded.. Stephen Gaselee (New York:
A.A. Knopf, 1925). José de Acostaie Natural and Moral History of the Indies ed. Clements R.
Markham, 2 vols. (New York: Burt Franklin, 1964).

38 Edward WilliamsVirgo Triumphans: Or, Virginia richly and truly Viaéd ...(London, 1650), quoted in
StearnsScience in the British Coloni@s,
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Virginians as an effective antipyreflt. Catesby took care to include his opinion on its
fithness for cultivation in England, some specimens having survived the “cold o&lsever
winters” at “Mr. Collinson’s at Peckham.” In his work on the flora of the Carolihas, t
New Jersey landowner and politician Daniel Coxe emphasized the region’s agaicult
plants more than did Catesby, with a chapter devoted expressly to “the usefulsAnima
Vegetables, Metals, Minerals, and other rich and valuable Commodities,” including
grapes and maiZ8. Though couched largely in therapeutic terms, these sorts of
encouragements were nonetheless meant to advance commercial, as ciastltifis,s
interests. Too often, the modern observer — burdened with notions about the ostensible
purity of science — disdains such mixed intentiths.

Knowledge about nature, received from whatever source, was regardedrgs wor
of transmission to the Royal Society. A correspondent writing from Janeitasa
requested report on the “Soap berry” but since he had not “yet got any tolerable
Satisfaction,” he included news about other, as yet-unexplained, local plants. In
particular, this Mr. Traill wrote about “another thing in this Country, which is of the
Vine kind, called Clap and Cure” by some but “Chaw Stock” by others, and which he
believed might have had properties much like the sought-after soap berry. aftis pl
had multiple applications, as the “Negroes” used it to “clean their Teeth with, and

frequently to cure a simple case of Gonorrhea.” When “bruised and beat up in warm

39 Mark CatesbyThe natural history of Carolina, Florida, and thafama Islands: containing the figures
of birds, beasts, fishes, serpents, insects, aatql., 2 vols. (London, 1731 - 1743), 1:55.

“0Daniel CoxeA Description of the English Province of Caroldsic] (London: Olive Payne, 1741).
*1In fact, Stearns makes precisely that poiribid. n. 60, p. 76, writing about one tract that it Was

promotion pamphlet with purple passages. The cogipanterest was clearly commercial, only
incidentally scientific.”
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water,” this plant lathered well enough to shave with. Since the plant gave no evidence
that it bore a berry, it might not be the elusive “Soap berry” the Royal Sociatgdvi
learn about. Nonetheless, this correspondent promised to continue his research into the
plant #2

Eleazer Phillips wrote unprompted to the Royal Society from South Carolina,
informing them that there were “Drugs groing” near Charleston thakt@eded some
standard remedies to cure “all agues & feavors & other Distempers ... mtieh\Biéh
Safety.” So important did Phillips consider this news that had alreadyniottee
Georgia Trustees, asking them to share the word with the Royal Sociehedbdltege
of Physicians in London. Since Phillips had never before corresponded with the Royal
Society, and was not personally acquainted with any of its members, he believed
“Brigadier Generall Ogelthorp & Capt. Thomas Coram” would be able to give his bona
fides*® The Society clearly felt this news had merit, as Phillips’ letter aa to the
Fellows.

William Sherard submitted to the Royal Society his hearsay accounoaganp
tree, having learned of it “from Mr. More — which probably he had from Mr. Dudféy .”

Paul Dudley wrote a similar account to the Royal Society about that “Poyson Wood

2 James Traill to Phillip Miller, 1 July 1737, “A tter from Mr. Traill to Mr. Phillip Miller, concerimg

the Soap berry ... and other Jamaican Plants.” NdddPertaining to the History of American Science;
Letters and Communications from Americans, 1668001 Reel 7; frame 3631. Letter Books. 24. 25-7.
APS.

“3 Eleazer Phillips, 8 May 1745, “Of drugs growingan€harleston, S.C. better than Jesuits’ bark.”
Materials Pertaining to the History of American@&uie; Letters and Communications from Americans,
1662 — 1900 Reel 3; frames 1096-1099. Letters and PaperslB9.APS.

*“A Farther account of the same Tree by William 3e,” no date. Materials Pertaining to the Higtor

of American Science; Letters and CommunicationsifAamericans, 1662 — 190(Reel 6; frame 3363;
Register Book 11. 129 — 130. APS.
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Tree” and his report — with only a descriptive account and missing all of the bbtanica
classification found in Sherard’s report — not only was read to the Society, bushedabli
in theTransactionsas well*® Dudley, elected a Fellow of the Royal Society in 1721,
made no claims to any botanical knowledge, yet his reports to the RoyalySdt=at
incorporated extremely useful horticultural information, especially waygich the
natural products of the region could be turned to commercial fofit.

The Boston surgeon Zabdiel Boylston had his opinion solicited by the Royal
Society, on the supposed curative powers of that rattlesnake root. Unfortunately,
Boylston was unable to send “any tolerable account of the Antidote or Cure” as he
claimed that the twin pressures of business and ill-health had prevented him from
making “but few Experiments that wa.” The Germantown physician Christopher Wit
also found himself brought into the London conversations about the alleged healing
powers of the rattlesnake root. Peter Collinson requested some of Witt's “e@sstdnc

[his] own knowledge” of the curative powers of the root, for the benefit of those

skeptical “London Physicians” who expressed “doubt if ever the Bite of ke&tatke

“5 Paul Dudley, “On the Poyson-Wood tree in New EndJaBoston.” Materials Pertaining to the History
of American Science; Letters and CommunicationsfAamericans, 1662 — 190Reel 1; frames 131 —
133; Classified Papers 10 (1) 45. Read 16 Mar@®/PA. APS. Paul Dudley, John Chamberlain, “An
Account of the Poyson Wood Tree in New-England Phil. Trans.31, no. 367 (1720 — 1721), 145 —
146.

6 paul Dudley, “Description of evergreens.” MatesiRlertaining to the History of American Science;
Letters and Communications from Americans, 16682001 Reel 7; frame 3400. Register Book 19. 370-
85. APS. Frederick E. Brasch, “The Royal SgcidtLondon and its Influence upon Scientific Thoug
in the American Colonies,The Scientific Monthl33 (October - November, 1931): 336-355, 448-469.

47 zabdiel Boylston to Cromwell Mortimer, 17 Decemhi&37, “A Letter ... accompanying a Specimen
of the Cedar Balsam .” Materials Pertaining toHfigtory of American Science; Letters and
Communications from Americans, 1662 — 1900. Reélame 3636. Letter Books. 27. 180-81. APS.
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can be cured® Witt provided instances of two successful cases taken from his own
thirty years’ experience with the plant. So too was the Philadelphia doctor John
Kearsley invited by Peter Collinson to venture his opinions on the “virtue & good effect”
of the rattlesnake root. Kearsley had never seen the root in his “Province,” andehe ma
clear that there existed no consensus about it. “Persons of seeming Judgment speak
differently of its use, particularly Men of our Professiéh.”

The Royal Society was always eager to receive exceptional naturahepe
from abroad. The Earl of Dartmouth, British Secretary of State for the Cslvare
1772 to 1775, received a request from the Royal Society early in his tenure to “procure
for their use the more uncommon natural Productions of his Majesty’s Dominions in
America.” These were highly valued throughout Europe. Several year£atemouth
was asked to secure the King’s permission for the Royal Society to seallieion of
natural Productions of North America ...to the King of Spafh.”

Jane Colden, Cadwallader Colden’s daughter and an expert botanist in her own
right, similarly situated herself at the center of collective sdieqtractices when she

recorded the botanical habits of both the common people as well as the Native

“8_Christopher Witt to Peter Collinson, 24 March &/ “A Letter ... concerning the virtues of the
Rattlesnake Root .” Materials Pertaining to thetbtiy of American Science; Letters and
Communications from Americans, 1662 — 1900. Reélame 3692. Letter Books. 26. 378-81. APS.

49 John Kearsley to Peter Collinson, 16 July 1720l &tter ... concerning the Virginian Rattle Snake
Root & American Ginseng, with notice of the appeasaof a late Comet.” Materials Pertaining to the
History of American Science; Letters and Commurdcet from Americans, 1662 — 1900. Reel 7; frame
3699. Letter Books. 26. 393-8. APS.

012 December 1772, Earl of Dartmouth to R.S. MakePertaining to the History of American Science;
Letters and Communications from Americans, 1668001 Reel 7; frame 3000. Miscellaneous
Manuscripts. 3.73. APS. 1 March 1774, DartmoatfRoyal Society]. Materials Pertaining to the
History of American Science; Letters and Commurdeet from Americans, 1662 — 1900. Reel 7; frame

3003. Miscellaneous Manuscripts. 3.74. APS
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Americans in her region. Jane Colden learned from her father how to classify and
describe plants according to the Linnaean system, and she went on to catalogue more
than 300 species of plants in and around her family’s holdings in the Hudson Valley of
New York>! For that catalogue, however, Jane Colden consulted not only books and
botanically experienced visitors to her family’s farm, but also disdussal flora with
the local “Country People” and the indigenous peoples asw&lhe wrote of the
“Mountain Mint” that the “Country People here make a Tea of the Leaves and aise it f
pain or sickness at their stomach.” When describing “Gold Thread,” Colden attributed
her knowledge of it to “their” frequent use of a “Decoction” made from the “Leaves &
Roots,” and used as a cure for “Sore Throate” and also “the Canker.” The “Indians”
made a “Decoction of the Bark of the [Prickly Ash] & use it for long continued Coughs,
& likewise the Dropsy.” The “Spicewood ... Bark, Leaves & Berries” vadretilized
by the “Country People in the Stead of spice in Cookery.”

Sarah Callister, an educator in Maryland, also kept a record of the botanicals
useful in medical treatment. In some instances, however, the informationceasde
at second-hand, as in the “decoction” of the “Beach Tree” nut, useful for an “gcpedi

cure for wounds ... for burning or scalding; as well as a restorative” for fr@&tbi

®1 Jane ColderBotanic Manuscript of Jane Colden, 1724 — 176&w York: The Garden Club of
Orange and Dutchess Counties, 1963). This ismdeption of 57 illustrations and descriptions take
from the original manuscript, which is held by Batany Library at the Natural History Museum in
London. See also Sara Stidstone Gronim, “What Baneev: A Woman Botanist in the Eighteenth
Century,”Journal of Women'’s Histor¥9, no. 3 (Fall 2007): 33 — 59 and Mary Harris@iane Colden:
Colonial American Botanist,Arnoldia 55, no. 2 (Spring 1995): 18 — 26.

*2 Colden,Botanic Manuscript20. See Gronim, “What Jane Knew,” notes 74 d@dat a full list of

plant descriptions attributed to natives and uatel common people in the botanical works of both
Cadwallader Colden and Jane Colden.

%3 Correspondence of Sarah and Henry Callister, £74280. Callister Papers from Maryland Diocesan
Library Collection,Volume 1V, pp. 655 — 869: p. 858 YPL.
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This knowledge was attributed to “G. Carver, account from the Indians.” The utility o
the “Yellow Ash ... in dying yellow” and the “fiery taste like pepper” of therperf the
“Prickly Ash” also were said to be “highly esteemed by the natives.”. Ghlister

made a note that she had already “mentioned one instance of its efficaegtimgt “a
Veneral disorder.”

Native botanical knowledge had of course long been at the heart of transatlantic
communications from the Americas.When the Maryland doctor Richard Hill wrote to
the Royal Society secretary, “doctor Mortimer,” with a description of tinedicinal
gualities of the Jerusalem Oak and Throatwort,” Hill made sure to identify the
Throatwort as “an Indian Remedy, & by them used almost universallpéter
Collinson wrote to the New York naturalist Cadwallader Colden that “Mr Giviera
Eminent Surgeon has read in the History of N. England perhaps by Cotton Mather to the

Royal Society than an Herb by the Indians Nam’d Tautrittipang was a Spverei

** See Londa L. Schiebinger and Claudia Swan, &téonial Botany: Science, Commerce, and Politics
in the Early Modern Worl@Philadelphia: University of Pennsylvania Pre€¥)%). Also, Daniela
Bleichmar, “Atlantic Competitions: Botany in thégiteenth-Century Spanish Empire,” in James
Delbourgo and Nicholas Dew, edSgience and Empire in the Atlantic Woghlew York: Routledge,
2008): 225 — 252; Daniela Bleichmar, “ExploratiarPrint: Books and Botanical Travel from Spain to
the Americas in the Late Eighteenth Centuiyntington Library Quarterly70, no. 1 (2007): 129 — 151;
Roy Macleod, ed Nature and Empire: Science and the Colonial Enisep Osiris,2™ series, 15 (2000);
Elaine M. NormanAndré Michaux in Florida: An Eighteenth-CenturytBoical JourneyGainesville:
University Press of Florida, 2002); Londa Schiekbinglants and Empire: Colonial Bioprospecting in
the Atlantic World Cambridge, Mass.: Harvard University Press, 2004

%5 Richard Hill to [Cromwell] Mortimer, 8 March 1735/“A Letter from Doctor Richard Hill to Doctor

Mortimer, concerning the medicinal qualities of tlerusalem Oak and Throatwort.” Materials Penmajni
to the History of American Science; Letters and @amications from Americans, 1662 — 1900. APS.
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Remedy for the French Disease. Desires some Intelligence abdufThings scientific
were useful tools in the cosmopolitan as well as commercial worlds.
David Hosack articulated well how the “agreeable exercise” of botang coul

unite the aesthetic with the intellectdal A physician, educator, and avid botanist,
Hosack, who founded the Elgin Botanical Gardens in New York City, the first public
botanic garden in the United States, was perhaps motivated by his own passion for the
subject when he wrote to Amos Eaton, an eminent naturalist from New York, preparing
to deliver a popular course of lectures on botany in the “Botanical Institution at
Catskill.” Despite, or because of, his passion, Hosack delivered in a few sentences t
essence of the beauty and the benefit attributed to the study of botany. Hosaok — aga
not a neutral observer — shared with Eaton his own view that there was “no subject so
well calculated to occupy the mind as the study of Natural History.” In Hesaew,
such study both trained the memory and taught the student how to make close
observations of “those objects which otherwise we pass by with carelessramiff
To all of its other advantages, the study of natural history also gave thetsuety
different eyes” with which to survey anything, “whether it be the productioratiris or
art.”

The systematic study of nature, however, not only improved the senses, and the

memory, but also the “faculties of Judgement and of Reason” as well. Moreover, and

perhaps more importantly, Hosack argued that this kind of learning improved the

%6 peter Collinson to Cadwallader Colden, 6 April 17 “Forget not Mee & My Garden ..."” Selected
Letters, 1725 — 1768, of Peter Collinson, F.RAfan W. Amstrong, ed. (Philadelphia: American
Philosophical Society, 2002), 204.

*" David Hosack to Amos Eaton, 20 August 1810. @titbe of American Physicians and Surgeons, Gift
of Simon Gratz. NYPL.
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“morals of youth ... as the mind is naturally led from the contemplation of the beauties
of creation to that intelligence and power which gave them birth — thereby imgrovi
their virtue as well as their wisdom.” Botanical interest and work had greae sfrom

the strictly exploitative and commercial, to the helpful and scientificgatijned, to the
purely artistic or ornamental.

Benjamin Franklin’s 1749 plan for the “Education of Youth” was explicit in
drawing that connection between the study of science and the display of cultural
polish®® Franklin encouraged the study of the “Hefsttories of Naturgat least in part
in order to improve “Conversation,” making it “instructive, agreeable, andtainieg
in almost all Companies>® Franklin argued that this kind of knowledge gave both
pleasure and profit. Nature, however, did not have to be read only from books,
especially in the open-air laboratory of America. “A Garden, a Countrgrda®bn,
are all so many Books which lie open to them; but they must have been taught and
accustomed to read in them.” Paul Dudley saw much the same in the botanical bounty
of the colonies. Writing to the Royal Society with an account of evergreens, Dudley
ventured first into an historical review of the biblical trees of “Judea” and tibemn
aesthetic evaluation of the trees and shrubbery found in England and New Ef{gland.
In Dudley’s view, “the publick and private Gardens” of Britain “offer'd the best

collection, for beauty, variety & number of all sorts of Evergreens that [weye]rere

%8 Benjamin Franklin, “Proposals Relating to the Eatian of Youth in Pensilvania,” iwritings, 323 —
344,

% Franklin, “Proposals Relating to the EducatiorYofith in Pensilvania,” 339.
% paul Dudley, “Description of evergreens,” 24 Oeoh735. Materials Pertaining to the History of

American Science; Letters and Communications frammeAicans, 1662 — 190(Reel 7; frame 3400.
Register Book 19. 370-85. APS.
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to be found” since antiquity, and yet, those that were considered “of the fisst abastd

no longer found there in “Nature.” He marveled that in New England, quite the reverse
was true. Though Dudley cautioned that Americans “must not pretend as yet to usefull
Hedges, fine Groves, beautifull figures and Parterre’s of Evergreecis’as those in

Great Britain, “bountifull Nature” had so endowed the colonial “Woods” that they coul
luxuriate in the natural abundance as if a gift from nature, as the colonistsatvao
expence or Sollicitude about them.”

Understanding that all the scientific disciplines served more than one pispose
fundamental to the examination of the role of science in early American cultbes
Virginia planter and landholder William Byrd Il offers great insight itte ways
science was implicated in the provincial and somewhat subservient relatiohghips t
colonists carried on relative to the metropolis. Byrd's sometimes-fraught
correspondence with the Royal Society is also illustrative of the neaxlyigable ties
between natural science, especially botany, and commerce — a connexgent prom
the earliest days of colonization and continuing through the founding of the new
nation®

Byrd was elected a Fellow of the Royal Society in 1696, while living in England
during his youttf? Upon the death of his father in 1706, Byrd returned to Virginia, but
maintained a sporadic correspondence with the Society, and several ahiterseuntil

his own death at mid-century. When he returned to his plantation, Byrd had lived the

®1 See Kenneth A. Lockridg&he Diary, and Life, of William Byrd Il of Virginid 674 — 1744Chapel
Hill: University of North Carolina Press, 1987Y fa broad reading of Byrd's predicament, neveryfull
accepted as an English gentleman nor fully satisfith the scope of his life as a Virginia planter.

2 Maude H. Woodfin, “William Byrd and the Royal Sety,” The Virginia Magazine of History and
Biography40, no.1 (Jan., 1932): 23 — 34; and 40, no. 2i(Ap®32): 111 — 123.
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majority of his life in England, yet he was well aware that the cacafl®rded “a large
feild for Natural inquiry.®® At the same time, Byrd “lamented that we have not some
people of Skil and curiosity amongst us.” In his estimation, the colonies could claim no
one talented or knowledgeable enough to make any “very great discoveries so tha
Nature has thrown away a vast deal of her bounty upon us to no purpose.” Byrd wished
for a “missionary Philosopher that might instruct us in ye many usefull thiogg/hich
the colonists could find no “purpos&"”

Very likely, Byrd had himself in mind when he grieved over colonial ignorance
of “Plants or the other parts of Natural History.” Although Byrd was resiplen®r
several exciting zoological contributions to the Royal Society (thesatike and the
opossum in particular), his letters once he was permanently establishestavéieere
filled with plangent calls for help from the Fellows. The issue really wathabneither
Byrd nor apparently anyone he knew had “Skil or curiosity” enough — far grager w
that Byrd did not know how to turn the natural productions of his natal land to profitable
account. Writing in 1708 to Hans Sloane, secretary to the Royal Society, Byrd took the
trouble to correct his eminent friend about nature of some “Lippocorcanna” that Byrd
had shipped several years before. Despite its rarity or expense in Europantiyzesl/
in “so few places and there so thin” that Byrd was convinced it was “worth no bodies
while to get it for Sale® Just to be sure he missed no economic opportunities, nor any

occasion to ingratiate himself with the Royal Society, however, Byrd profégsself

83 Woodfin, “William Byrd,” 23.
% StearnsScience in the British Colonig282.
8 William Byrd Il to Hans Sloane, 10 September 17@8l etter from William Byrd, Esqg. to F.R.S.

concerning some Virginia Plants &c Materials Periteg to the History of American Science; Letterd an
Communications from Americans, 1662 — 1900. Reélame 3526. Letter Books 14. 268-71. APS.

161



Chapter Four. “A School of Fashion and Philosophy”

“glad to hear how much it will sell for a Pound however,” so that he himself could
“Judge whether it be Encouragement Sufficient to Employ any body about it.”

Not willing to pin all his botanical hopes on the “Lippocorcanna,” however, Byrd
shipped “a Box” of horticultural plenty, “with some more Roots and Seeds, that the
Society may try if there be any Vertue in them.” In particular, Byrd @mane’s
attention to the “Poke” plant: its “purple Berry” would “Dye an admirable cafaiily
the way of “fixing” the color were well-understood. Indeed, Byrd pleaded witang!
to convey to him the “best ways to fix Dyes of which we are very ignorant.” Byrd
assured Sloane that the “good of [his] country” depended upon receiving such scientific
knowledge. Ores as well — if Sloane would only send Byrd some “Samples of Several
ores,” then he might “make some judgments of them” and so determine whether the
“mines and minerals in this country” were worth the exploitation. Not to be seen-as one
sided, however, Byrd assured Sloane that he had “Strong Inclinations to promoté Natura
History and to do Service to the Society.” He was hampered in this ambition only by his
self-professed ignorance.

Sloane replied rather unhelpfully, making clear the provincial dependency of the
relationship between the two men, and their respective countries as well. Ndidonly
Sloane express his annoyance and regret that Virginia could not be counted on to supply
“Ipecodeanna,” which might fetch “30 s p pound” in London, but he also flatly refused

to send Byrd any mineraf8. In his defense, Sloane explained that they existed in “such

% Hans Sloane to William Byrd II, “A Letter from D&loane in Answer to the foregoing letter.”
Materials Pertaining to the History of American&uie; Letters and Communications from Americans,
1662 — 1900. Reel 7; frame 3529. Letter Book@1%-274. APS. Almost certainly, the root under
discussion was that of the South American plantknas ipecacuanh&s$ychotria ipecacuanhdrom
which the emetic syrup of ipecac is derived. Steaefers to it as such, as welicience in the British
Colonies 283.
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a Variety” that it would be “impossible to send ... the Severall Sorts.” He encdurage
Byrd to ship to London any that he wished to be “Informed of” and promised the Society
would do what they could to satisfy Byrd. As a last bit of ‘fatherly’ advice, arithpsr
also as a way to encourage Byrd in his pursuit of botanical knowledge, Sloane urged
Byrd “never to take physick ... and not to make use of any medicines but such as are
very well tryed.” In Sloane’s educated opinion, “Observation and Experiencegaffer
the very “best way to find out the Virtues of Plants.”

Over time, Byrd came to express a less overtly commercial point of view. He
instead made the case to his British interlocutors that the study of sanehicatare, in
America, was as a deliverance. In this more expansive rhetorical mode, Byrd
foreshadowed the language that would be employed by Americans duringeariieaft
Revolution. In a break with the tone of his earliest letters to his English correspgnde
when Byrd had decried American scientific abilities and pleaded for helminguihe
domestic botanical bounty to commercial profit, Byrd instead came to erngltlasi
intellectualandhumanitarianbenefits that exploration “into this new World” would
bring®” Rather than pleading for appraisals and verdicts from the RBogigty Fellows,
Byrd instead sought to encourage the conferral of a “competent Exhibition upon some
young Physician to travel” through the colonies. As Byrd asked, “[w]hafigigtine
Tour of France and Italy” — such travels produced “Fops” and not “Physicians.” In
Byrd’s American world, “everything would be perfectly new.” New and also rimgpi

because its large “Field of Knowledge would discover itself to the ingenious Ersjuir

7 william Byrd, 1l to Peter Collinson, 5 July 173Tetter ... concerning the Ginseng and Rattle Snake
Root &c.” Materials Pertaining to the History Afnerican Science; Letters and Communications from
Americans, 1662 — 1900. Reel 7; frame 3638. t&toks. 24.217-19. APS.
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According to Byrd, American travel and investigations would be “pious” and “worthy”
work — more helpful to humanity than any number of “Hospitals” and certainlyirgrry
greater weight than the “building ... of Churches.” Byrd had already proposed such a
“Scheme” to Hans Sloane, when he wrote to promote American Ginseng, and the newly
discovered rattlesnake root. In that letter, Byrd openly urged Sloane to “bequeath i
your Will an Exhibition for one, or more, Planetary Physicians” who would “Ttavel
exclusively in Byrd’s “part of the World ... where Nature seémbe more in her Youth,
and to come later and fresher out of her Creator’s hafidByrd made no apology for
“the Freedom of this Hint” because he claimed to be “well acquainted with [3pane
Humanity;” which Byrd commended, flatteringly, was “ever seekingsioca of
bestowing the blessings of Heaven.” Byrd argued that such “Generosi§fbane’s

part would do more good than any other “kind of Charity (not even the erecting an
Hospital four foundling Children).”

Byrd was hardly alone in his view of the value to be derived from the bounty
taken out of “his part of the World” and the benefits that might accrue from European
study of the American habitat. The English doctor Samuel Johnson argued explicitly
such “traveling fellowships” when he said that he knew “nothing that has been
imported” by botanical study restricted to “France, and ltaly, and Gertfanjohnson

was certain that “many additions to our medical knowledge might be got in foreign

8 William Byrd Il to Hans Sloane, 31 May 1737, “Atter from Colonel Byrd to the President,
concerning the Ginseng, the Rattle Snake RootSdikof Virginia.” Materials Pertaining to the Hisy
of American Science; Letters and CommunicationsfAmericans, 1662 — 1900. Reel 7; frame 3626;
Letter Books 24.17-20. APS.

%9 |In James BoswellThe Life of Samuel Johns@New York: Alfred A. Knopf, 1992), 1144. Boswell
dates the remarks to 1784.
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countries. Inoculation” was a life-saving measure “and the cures peddythe
Peruvian-bark [we]re innumerable.” Johnson wanted to banish medical studeetyg entir
from “Christendom” and instead “send them among barbarous nations.” The French
mathematician and natural historian Pierre-Louis Moreau de Maupertuissthe f
director of the Académie des Sciences, went further, denying any thatmselichl
knowledge had come even from European study. Moreau de Maupertuis claimed in
1752, somewhat hyperbolically, that it was “quite by accident and only freagsa
nations that we owe our knowledge of specifics [medicines]; we owe not one to the
science of the physician&™

Byrd used his engagement with science as a civilizing credential and his
geographic position as a source of authority as he tried to burnish his own actions and
compare them favorably to that charitable “Humanity” he ascribed to Sltawner
since | came back to my own Country,” wrote Byrd, “I have employ’d my Endeavours i
some Scheme or other for its improvements.” Byrd listed Hedfaigricultural ventures,
hemp and wine, and his latest attempts to be of “great service to England, settling a
“Colony of Switzers near the Mountains” in order to grow “Vines” and try theidsat
“Silk and Potash.” Byrd held fast to his opinions, and to his hopes, writing to Mark
Catesby that he could not agree with Catesby’s assertion that “Wine mas matde in
this Country.” Byrd knew that all the “parts of the Earth of our Latitude produce good

Wine.” America could be made to do so as well. It was simply a matter of ygnd “

0P .-l. Moreau de Maupertuis, quoted in SchiebinB&amnts and Empire73.
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Management” to prevail over “difficulties” Good horticulture would surely result in
productive vines, and the desirable ginseng, too. Byrd continued in his quest to have
American ginseng accepted as a “the same with that of Tartarlye’ dared to promote
his knowledge of the local fauna over the views of the supposed experts in 'dndon.
Byrd freely ‘beg[ged] leave to differ from ... Hans Sloane,” who disagreed witti B
about the nature of that domestic ginseng plant.

Notwithstanding the liberality and altruism that Byrd brought to his later
correspondence with the Royal Society, he remained optimistic that one Bfdjiscts”
would pay off. Moreover, Byrd no longer pleaded his ignorance, nor asked for guidance
from London. Instead, he sought to impose his own authority about the meaning and
utility of the natural productions of America, and to persuade his London correspondents
to accept those views. Writing to Peter Collinson in 1737, Byrd regretted that he was
unable to satisfy Collinson’s persistent demands for samples of the AmericeseG’
root.”® Reminding Collinson that the plant grew only in the distant “Mountains, and
consequently not easy to get,” Byrd instead sent an “exact Draught of itfeéntor
“satisfy the Curiosity of your Friends.” Byrd directed Collinson’sraite to the “Book

called The Travels of the Jesuits by Father Tarloux” where “nicelyute@’ images of

" william Byrd, 1l to Mark Catesby, 27 June 1737fRa a Letter from Colonel Byrd to Mr. Catesby .”
Materials Pertaining to the History of Americane&uie; Letters and Communications from Americans,
1662 — 1900. Reel 7; frame 3622; Letter Book C128-118. APS.

2 Byrd to Sloane, 31 May 1737.
3 William Byrd, Il to Peter Collinson, 5 July 173T.etter from Colonel Byrd to Mr. [Peter] Collinson
concerning the Ginseng and Rattle Snake Root &tdterials Pertaining to the History of American

Science; Letters and Communications from Americaf62 — 1900. Reel 7; frame 3638. Letter Books
24.217-219. APS.
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the plant could be examined at leis(fteThe plant “described by Father Tarloux,”
however, was the Chinese ginseng, and Byrd more than once attempted to use the
inherent authority of Tarloux’s botanical text to support his own hypothesis that
American and Chinese ginseng were botanically idenfticByrd said as much to Marc
Catesby, writing about his local ginseng that the “Plant in all its pagtsaistly the same
with that described by Father Tarloux, and the virtues alike .” Byrd was mihdtul t
Chinese ginsend?@nax schinsengyas a very valuable commodity in England and
although Byrd did not go to the mountains to find a specimen for Collinson, he did send
a half-dozen letters over the course of the next several years in whichubd arg
erroneously — that American ginseiafax quinquefoliumyas botanically identical to
that found in Ching®

In that letter to Collinson, Byrd reported “another happy discovery in the
vegetable Kingdom,” and one that might be “very usefull to manKihdByrd referred

to the Rattlesnake root, about which he wrote enthusiastically for the nexdlsever

" The title Byrd referenced has not come to hand.
> Byrd to Castesby, 27 June, 1737.

"®Byrd to Sloane, 31 May 1737. Also, Byrd to Mar&t€sby, 27 June 1737; Byrd to Peter Collinson, 10
July 1739, “A letter from Colonel William Byrd to MPetter Collinson, concerning the Virtues and
manner of exhibiting the Rattlesnake Root and Gigsé Materials Pertaining to the History of
American Science; Letters and Communications frameAcans, 1662 — 1900. Reel 7; frame 3695
Letter Books 26.381-5; William Byrd to Hans SloaB8,August 1738, “A Letter ... concerning the
virtues of the American Ginseng and Rattle Snaket RoMaterials Pertaining to the History of
American Science, Letters and Communications frameAcans, 1662 - 1900. Reel 7; frame 3649.
Letter Books. 25.101-3. APS. See also Ste&daignce in the British Colonig288 n. 112.

""William Byrd, 1l to Peter Collinson, 5 July 173Tetter ... concerning the Ginseng and Rattle Snake

Root &c.” Materials Pertaining to the History ofmerican Science, Letters and Communications from
Americans, 1662 - 1900. Reel 7; frame 3638. drddpoks. 24.217-19. APS.
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years'®) Although the Royal Society never did confirm the reputed medicinal properties
of this new wonder plant, despite having received large quantities of it from theesploni
the commercial implications of the plant — should it prove effective — lent it grea
value’® Byrd reassured the Royal Society that “many useful tryals” of the pldnt ha
“found it almost a Specifick in Pleurisies, which are the most fatal of akjzers in

this Climate amongst the Negrod8.’Byrd assured Sloane that a concentration of the
roots also did “wonders in the Gout and Dropsy, and probably might cure the bite of a
mad Dog, as well as other poisons.” With such implications of its healing powers, the
first importations of the plant initially caused something of a sensation, evart ahge
actual proof of efficacy.

Byrd’s promotion of the new rattlesnake root made it a popular sensation, if not a
profitable and cultivatable commaodity, putting him, if at a remove, at the center of
metropolitan transactions. The English physician and naturalist John Fotbengid
small portion of it to Charles Aston, Professor of Botany at Edinburgh, almost

immediately upon its arrival in the British Isles. Fothergill’s reportrefie'only a very

8 A new and different Rattlesnake root, believetieéa curative for the bite of the rattlesnake. dBsant

a letter of introduction to Hans Sloane and thedR®pciety for the Virginia doctor John Tennentaas
way of launching Tennent’s snakeroot decoctionrdBg Sloane, 31 May 1737 Materials Pertaining to
the History of American Science; Letters and Comications from Americans, 1662 — 1900. Reel 7;
frame 3626. Letter Books. 24.17-20. APS. Thetdtom Tennent himself to Sloane is dated 28
September 1737, “Letter from Mr. Tennent to Sir i&foane ... concerning his newly discover'd
Rattlesnake Root.” Materials Pertaining to thetétis of American Science; Letters and Communication
from Americans, 1662 — 1900. Reel 7: frame 36Rétter Books 24.21-22. APS.

® stearnsScience in the British Colonie289.

8 Byrd to Sloane, 31 May 1737.
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imperfect account of it” but he assured Alston that the plant would be “very much in
vogue” and that a “printed relation of its virtues &c.” would soon be made “pulfick.”
Although Byrd had not yet found a way to strike it “very rich,” nonetheless he
professed himself satisfied with being a “benefit” to his “Country,” and Ulisief Great
Britain.” Raymond Stearns, in his great chronicle of early American scislgieted
Byrd as a “backward student of experimental science,” and accused him edtmtbat
were more “utilitarian than scientifi®®* While Byrd was more liable to “accept tales of
‘wondrous cures’ than the less spectacular results of experimental medicine,”
activities fell squarely within an expansive view of science that focusesrethe
results and more on the engagement. To laud experimental science for its edidts, a
Stearns, is to bring a teleological approach to the past. Byrd's botanizing, his
mineralogy, his zoological pursuits, and his horticultural schemes — howeverdeidgui
or fanciful — were nonetheless connected to the sciences of his day, as wétless t
practitioners. Indeed, those businesslike or commercial concerns thathcongh
loudly in Byrd’s correspondence were never really absent from most of théfgcie
activities his correspondents engaged in.
Those multiple uses to which the colonists could put the results of their scientific
efforts were never more in evidence than in the extensive preparations thauttiveyp

their work surrounding the 1769 Transit of Venus. From settled coastal towns in North

81 John Fothergill to Charles Alston, 13 / 8 [Octdl&t37. APS, from originals in possession of the
University of Edinburgh. Byrd's introductory lettef Tennent to Sloane was dated 31 May 1737; befor
the end of September, Tennent was in London, wikenrbte to Sloane offering a “Copper Plate Cutt of
the Plant” so that Sloane could see how differé&plant was from other rattlesnake roots in thel6dma
Garden. Alston had sent that small portion ofAhgerican root weeks later.

82 stearnsScience in the British Colonie292 — 293.
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America to more remote locations around the globe, the third of June 1769 found
“People of all Ranks, Ages, Sexes and Colours” sharing an ardent yet uncomplicated
desire: they were hoping for cloudless sKiedf the weather held, purposeful
astronomers, fascinated stargazers, and the merely curious from CaliforoiabecQ)
Providence to Pondicherry, Cap Henlopen to the Caribbean, all could expect to enjoy a
remarkable and exquisitely rare spectacle. Venus that day would cr@&mthdace,
“conspicuous all over North America®*” First predicted by the English astronomer
Jeremiah Horrocks, the timing of its appearance refined to perfection by tiaatbril

Edmond Halley, and eagerly awaited since the companion transit of 1761, here indeed

8 Newport Mercury19 June 1769. See also, among othensyidence Gazette, and Country Jourr2id
May 1769; New-York Journal, or, the General AdvertiserJune 1769New-York Gazette; or the Weekly
Post-Boy,12 June 1769ew-York Gazette; and the Weekly Mer¢@fy June 176%Pennsylvania
Chronicle 26 June 176Boston Post Bqy28 August 1769.

8 Mein and Fleming’s register for New-England and Bi@cotia ... and an almanack for 1769 ....
Boston, 1768. Planetary transits across the Souraghen two [or more] planets are lined up withaitd
one appears to pass directly across its face. dDblj, only transits of Mercury and Venus are \sib
from Earth.

Reports of astronomical observations taken in NArtterica at Quebec, California, Martinique and St.
Domingue were communicated to the Royal Societyosfdon. Materials Pertaining to the History of
American Science, Letters and Communications frarmeAcans, 1662 - 1900. Reel 8; frame 4448.
Letters and Papers, V. 44. 117 — 119; Reel 10;draf19. Letters and Papers. V. 44. 122; Reeb&dr
4359. Letters and Papers. V. 46. 191; Reel 8;drdB864. Letters and Papers. V. 46. 201. APSsd&he
accounts were published in the Society’s jourralyvare reports from elsewhere around the worlee Se
Philosophical TransactionklX, (1769), 247-252; 253-261; 273—-280; &tul. Trans.LX, (1770), 497 —
501; 552.

Visibility of the Transit was not limited stricttyp North America. Among other European ventures in
search of transit data, the Royal Society of Lonelogaged James Cook to travel to the southerni®acif
Ocean, where his team took observations at TahéiFrench sent an astronomical team to their gailon
Pondicherry, India. Two very readable accountdNacholas ThomasThe Extraordinary Voyages of
Captain James CoofNew York: Walker & Co., 2003) and Timothy Fert@oming of Age in the Milky
Way(New York: William Morrow & Company, Inc., 1988).
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was “a rare Phaenomenon, and such as [would] not be again seen” by any alive on that
late spring day?®

The next transit of Venus was not to occur until 1874 and in the colonies, as in
“every civilized nation in the world,” Americans resolved to profit from this last
remaining occasion in the eighteenth cenflirjGreat Preparations [we]re making at
King's College,” in New York, at Harvard, in Philadelphia and at Providence “for
accurately observing the Transit’.”And while not as extensive, preparations were also
afoot outside of the academies and colleges, in Newport, New Jersey, Vingthia, a
elsewhere throughout the colonies. “People in general,” having heard “much every
where said on the subject, and seeing the preparations making for the occasion, had their

curiosity wonderfully excited®

% Providence Gazette, and Country Joutr2d May 1769. Peter Aughtofihe Brief, Brilliant Life of
Jeremiah Horrocks, Father of British Astronomiyondon: Weidenfeld & Nicolson, 2004); Dr. Edmund
Halley, “A New Method of Determining the Parallaiktbe Sun, or His Distance from the EartRHil.
Trans.29 (1714 — 1716), 454-464.

8 Rev. John Ewing, quoted in William Bartdviemoirs of the Life of David Rittenhou@thiladelphia:
Edward Parker, 1813), 164.

Transits of Venus are the rarest of predictableaemical phenomena. They occur in pairs, eightye
apart, separated by century-long gaps (curreritgse are 105 and 121 years’ long). Fortunatelyhave
just entered into a cycle of transits. Venus eddbe Sun in June 2004 and will again transitsstbe
Sun’s disc on 6 June 2012. Unfortunately, onlylibginning of the transit will be visible in North
America before the sun sets. Should you plan seofe the transit, in no case should you look diyext
the sun! Filters aressentialto avoid permanent ocular damage.

8" New-York Journal, or, the General AdvertiserJune 1769. For a fuller accounting of all the
preparations leading up to the 1769 transit, seellEjPursuit of Sciencé46 — 165; and StearrSgience
in the British Colonies660 — 674. Though dated, both texts remain kigtlevant. For the 1761 and
1769 transits generally, see Harry Wodlfe Transits of Venus: A Study of Eighteenth-Cgrieience
(Princeton, NJ: Princeton University Press, 1959).

8 New-York Journal, or, the General AdvertiserJune 1769. Twenty-two sets of American-made
observations were printed in the first journal psiitd by the APS, although there is no way ultifyate
know just how many others were taken. $emnsactions of the American Philosophical Socie(§769
—1771), 4-116. Four of these reports taken byraes in the mainland colonies of Pennsylvania,
Massachusetts and Maryland were first printed ByRIS.L. Se®hil. Trans, LIX (1769), 289-326;
351-358; 414-421; and 444445,

171



Chapter Four. “A School of Fashion and Philosophy”

Thus it was that the “ignorant” no less than the “scientific men” in the colonies
drew together that day in June, and “big with Expectation, impatiently waitedritred a
of this extraordinary Phenomenof?” While perhaps not prepared to take precise
mathematical observations such as some teams intended, ordinary men and women
nonetheless organized after a fashion. Outfitted with makeshift instrumetrts;tioas
for the manufacture of some having appeared in recently published accounts, people
gathered in crowds large and small. “[S]Jome furnished with Quadrants, andvitbme
Perspective Glasses, others with smoked Spectacles and smoked Window Glass, and a
few with perforated Boots and Pig Yokes” they “all were ambitiously attetdieatch
the very Instant of the external and internal Contact of the Pl&het.”

The enjoyment and communal engagement that were part of the public efforts to
observe the Transit were as valuable as the scientific analybesighitiess frequently
acknowledged. Thousands of colonists gathered in the open to watch as “a round, black
spot” slowly crawled across the Sun’s fateThe Transit's rarity value certainly
stimulated widespread notice, but raaty suchdid not alone instigate the furor of
attention and activity surrounding American preparations for viewing theiftrans

To read contemporary accounts (to say nothing of historians’), it was both the
Transit’s rarity and the knowledge about the physical universe to be gleaned tihain i

spawned the high expectations indulged in by so many observers, and that provided the

89 Newport Mercury19 June 1769; John Winthropwo Lectures on the Parallax and Distance of the, Su
as Deducible from the Transit of Venoston: Edes & Gill, 1769), 45 - 4Byovidence Gazette, and
Country Journal 29 May 1769.

% Newport Mercury19 June 1769; BartoiMemoirs,164. See as welNew-York Gazette, or the Weekly
Post-Boy 12 June 176%Essex Gazettd 3 June 176ew-York Gazette, and Weekly Mercur9 June
1769. Hindle also refers to the extensive pulfliaitd preparation®ursuit of Sciencel 56.

1 Winthrop, Two Lecturesp.n.n.
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driving force behind the several learned preparations. Without a doubt, curimsity a
So rare an event drew many people out-of-doors, particularly as newspapers a
almanacs throughout the colonies had publicized the event very broadly. It wasthard
to know about. That lent the curiosity a certain sheen, lifting it above ordewggr
inquisitiveness: the Transit’s “rarity alone ... afford[ed] an exquisiterenbment to an
astronomical taste.” But the Transit had value far beyond the intell@btasiure it
might afford. It was also collectively declared to be somehow ygehwiding as it
might the only accessible key to the solution of “a very grand and difficofttién in
Astronomy,” indeed the “noblest problem in all the celestial scietfc@te Transit was
widely expected to “furnish the only adequate means of ... determining the targcdist
of the Sun from the Earth®®

There was some theoretically practical use for the data to be derivech&om t
Transit. However, unlike the international quest for an accurate method of détgrmi
longitude at sea, the practical ‘utility’ derived from measuringgaeh’s distance from
the Sun was less immediately evid&hindeed, many of the onlookers took a somewhat
casual approach to the results of the observations. Inexplicably, smateraf data
collected that day (at New York and Newport, at a minimum) were never pubiishe

any learned journaf§. Evidently the experience was as valuable as the learning.

92 New York Gazette, and Weekly Mercur§ June 1769; Benjamin Wesh Account of the Observation
of Venus Upon the Sun ... at ProvidencéProvidence: John Carter, 1769), 1.

3 Winthrop, Two Lectures17.

% See Dava Sobdlongitude: The True Story of a Lone Genius WhoeBiilze Greatest Scientific
Problem of His TiméNew York: Walker Publishing Company, Inc.: 1998 a wonderfully readable
account of John Harrison’s efforts to solve thezteipf determining longitude by devising an accairat
sea-going clock.

% Hindle, Pursuit of Sciencel57.
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No less an authority than John Winthrop, perhaps the premier mathematician in
the colonies and holder of the Hollis Chair of Mathematics at Harvard — where he
introduced the experimental method of doing science as well as the study ohidewt
fluxions — declared the Transit necessary to arrive at that that meastiveneh had
always been “a principal object of astronomical inquiry.” Indeed, the questtiveis
the astronomical unit, and thus solve the last puzzle of the Newtonian mechanical
universe, fueled the earnest, and international, attempts to measure the Tradgit, a
animate many of the more ambitious colonists’ missions as well. Its impedare
link to acquiring that knowledge can hardly be overstated. Winthrop himself — the only
American to field an observation team for the 1761 transit — took an orthodox and not
uncommon view of that interest. He too saw it as having roots in usefulness and
curiosity, and therefore offered advice in his public lectures to all “thatdesobserve
the transit, for use as well as entertainméht.”

The attention lavished on the transit had roots both shallow and deep. The range
and lack of clarity about motive speaks to Americans’ engagement with sonred.

On the one hand, the extensive groundwork put in to the ‘serious’ observations
represented the fruits of long-standing and gradually developed rhetorermiogcthe

value of astronomy. But the several lackadaisical observers and thegfieétrest

from many in the crowds of casual onlookers, perhaps the natural result of the great ado
heralding the transit, deny a sense of serious inquiry and partly belie thedhcry af

“utility.” In looking at the public approach to Transit, we see the culmination of

% Winthrop, Two Lectures46. The lectures were delivered in March andtpd and advertised for sale
soon afterBoston Post-Bqy29 May 1769. HindleRursuit of Scienge99 — 100.
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practices and expectations long intertwined with, but not directly connectegblioite
goals of knowledge.

Those crowds of observers took part not only out of the curiosity of seeing a rare
celestial event, but also as the apotheosis of a century of engagement with events
astronomic. Joining with thousands of Britons and others on the Continent in a global
expression of scientific interest, the American observations capped a agintury
scientific observation and exchange with the metropolis. As with the botanical and
mineralogical endeavors pursued by William Byrd, 11, the collaborative afithe
information gathering displayed during the transit emerged from the |owigsga
approach to the pursuit of science in the colonies, and reflected a connection to the large
metropolitan world.

The natural history of America could only be done in America, if not always by
Americans. British North Americans understood that the center of themtific
universe revolved around metropolitan Great Britain and its Royal Socieondbn.

As provincials, the colonists had long sought to communicate with that center, whethe
they belonged to the officially sanctioned world of science or not. The Royalysociet
was in the vanguard of the stratification and organization of the new sciemtcastad

as gatekeeper. “Fellows” were invited to join; the Society sponsored ledtivested
expeditions; its publication of a learned journal gave it the authority to datewmiich
scientific papers would circulate widely and receive the imprimatureptdnt inclusion

in its Philosophical TransactionsThough we know who were the colonial Fellows

invited to join the Royal Society, there has been less focus on the numerous unsolicited
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communications they received from an assortment of colotisteose correspondents
who compelled the Royal Society to attend to them helped set the stage for ti@nise
authentically American culture of science.

The much remarked “public expectation and anxiety,” ranging as it did from
“wonderfully excited” curiosity to “exalted hopes,” sprang from an inteéi@malgam of
complex aspirations, both private and political, and an emergent social and unéllect
preparedness, brought together by fortuitous timinGolonial activities surrounding
the transit ran the gamut from those extensive, carefully orchestratedepig d
considered preparations in Providence and Philadelphia and the colleges in Cambridge
and New York, to the carnival-like atmosphere that comes through in some of the
newspaper accounts. Likely we can never know the true extent and nature of the ways in
which the colonists greeted the transit. And yet, more than the transit’s pestioe its
oddity, drove colonists to stand about in clusters large and small, harboring eapsctat
that stretched from the entirely frivolous to the universally grand.

The claims about its utility were ambiguous. True enough, the 1769 Transit of
Venus provided the last opportunity in over a lifetime for the international network of
observers to collaborate and calculate, with a hitherto unavailable predisi@o)ar
parallax. The parallax of the Sun is the apparent change in its position against the
background of the sky when seen from different locations. By deploying observers in
multiple locations, eighteenth-century astronomers hoped to work out these déteren

with a meticulousness that had eluded the observers of the earlier transit. §his wa

" Frederick E. Brasch, “The Royal Society of Londoml its Influence Upon Scientific Thought in the
American Colonies, The Scientific Monthl33, (Oct-Nov 1931), 336-355, 448-469.

% Barton,Memoirs 164 - 165.
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multi-part, multi-stage calculation that required generous collaboration among
trustworthy observers. By carefully timing the events at widely agghitocations
whose precise latitudes and longitudes where known, and using trigopnometry and
geometry, the exact distance of the Earth from the Sun could finally be deterrimed
measurement (the astronomical unit) could then be used to woak ofithe distances
in the universe, permitting an accurate scale model of the whole solar sysiem t
conceived. Triangulation is the key here: the observers could solve for the aggles a
sides in the triangles created by these different points on Earth relatneeSar
because they could know the angles and the length of at least one its sidefslithat
distance between the observation points). Modern astronomers use the astronomical unit
to work through calculations on the size of the solar system, and hence its age. But
eighteenth-century astronomers did not think in terms of the age of the universe.
Thus, even the momentous reasons regularly attributed to the flurry of activities
surrounding the transit — whether explicitly stated or tacitly understood — do not
adequately explain those activities. David Rittenhouse provides a wonderfydlexam
the complexity at the heart of the multiple colonial responses. He cedanhystood
the need for absolutely accurate data measuring the transit. And yet, aicthke cr
moment he found himself so overcome with emotion that at the first sight of thet Transi
that he remained speechless for several seconds, jeopardizing the vatugadé hi‘in
our Philosopher, it excited — in the instant of one of the contacts of the planet with sun,
an emotion of delight so exquisite and powerful, as to induce fairtingvhat was at

the root of the “delight” that so overcame Rittenhouse? Awe, abtoaig, gratification,

% Barton,Memoirs 183.
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pleasure? We cannot know with any certainty. Perhaps even Rittenhouse could not
have explained his reaction. But while most observers chose to stress the civic and
public demands that obliged lovers of science everywhere to record the transit,
Rittenhouse embodied the complicated and many-sided effects and responses the
colonial engagement with the transit called forth. Unstated, certaimhapeeven
inchoate. Yet Rittenhouse’s reaction highlights the enthusiastic and cominadict
impulses inherent in the American approach to the Transit specifically, @m¢ecnore
generally.

Called on to provide astronomical observations as well as mathematical
calculations, the 1769 Transit offered Americans the opportunity to move into the heart
of the international metropolitan centers of science on whose fringes they had long
operated. The Transit put Americans at the heart of what was regardedrasthe
important scientific venture of the day, and their participation called upon a common,
shared heritage of observation and reportage. In the colonies, the prospect of @bservin
the 1769 Transit connected both to longstanding public interest in astronomy, as well as
to a rising commitment to social and civic improvements that appeared ever more
accessible via scientific endeavors. From the deeply serious effores rodvity-
reconstituted American Philosophical Society to the cheerful perforatingotsé for
sun-scopes by nameless gawkers, and all points in between, the Transit served both as
culmination and a cusp, a transitional point where the arc of scientific inuestgya
America as Britons gave way to American science.

Even in the midst of the burgeoning crisis with Britain, Americans from many

stations and of all abilities concerned themselves with the Transit, and sopgbfittin
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various ways from its visibility in the mainland colonies. The 1769 Transit of Venus
schooled Americans, if not quite fully in empire, then certainly in “fashion and ..” folly
as well as in “philosophy and sciend8” The Transit was expected to play to spectacle
as well as to scientific service, and colonists spoke of it in precisely those te

Science and spectacle, utility and pleasure: though constituent elementgerizies
interest in the 1769 Transit, (indeed of much interest in all the new sciences), their
meanings are difficult to apprehend. And while at first glance they mightafpbe at
odds with one another, in fact they quite accurately describe the value of the lgeowled
sought from the transit in particular, and, perhaps, astronomy in general.

Though the Americans primarily addressed the need to determine the solar
parallax, they understood that such knowledge, abstract in and of itself, had value
beyond the intellectual pleasure, or even the theological certainty it pregent. John
Winthrop (himself the object Benjamin Franklin’s blandishments and entreaties on
behalf of the Royal Society seeking transit data) appealed to James Boavdaalthy
Boston merchant deeply interested in natural history, to use his “influence umipgoc
an observation” of the 1769 Transit at Lake Superior, the only place in British North
America where the end of the transit would be visi8feln Winthrop’s view, the
reasons in favor of provincial support for the expense and trouble of such a mission were

many, as it would produce “great advantages” in astronomy, as well as otlseofarea

learning By “exploring the unknown parts about the Lakes, ascertaining the longitude

190 william Patterson to John Macpherson, Jr., 1 Mayd, in W. Jay MillsGlimpses of Colonial Society
and the Life at Princeton College, 1766 — 1{PBiladelphia: J. B. Lippincott Company, 1903), 75

101 3ohn Winthrop to James Bowdoin, 18 January 178% Bowdoin and Temple Papers. MHS.
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& latitude ... and thereby rectifying the geography and correcting the mapis of
country,” they might arrive at topographical certainty. Such corrected infiorma

would be more than intellectually useful; it might prove critical in influencinghbot
private property and the divisional lines between the several governmenigal/sAl
optimistic about the general good brought about by natural inquiry, Winthrop also
expected that the almost-astronomers “may also probably make some usefuridiscove
that we have no idea of at present.”

Such general and unspecified usefulness was evident to all: the Britisalgener
Thomas Gage, commander in chief of the North American forces, responded to
Bowdoin’s application very favorably, assuring him of “all the assistance ingbwger
to afford them.” Indeed, the Massachusetts’ application was natshbd had received.
“Some gentlemen from Philadelphia made applications to me some months ago,
concerning the like intentions of sending some astronomers from that province to Lake
Superior ...,” though they never did. But the notion that the observation and collection
of intangible and theoretical astronomical information had real-world apphsavas
evident to more than Winthragi al Gage cautioned Bowdoin that any such trip north
would require not only an interpreter, but also “some Indians of Lake Superior to
accompany them,” and most importantly, prior “notice to the nations residing on the
above lake of the intention & design of the observers.” The mere “sight of the
instruments, which they conceive of used only to survey lands,” would incite jealousy
and immediate suspicions about the Americans’ “designs upon their f8hd’the

end, no joint colonial venture to observe the Transit at Lake Superior took place.

192 Thomas Gage to James Bowdoin, 30 January 176@d@&n and Temple Papers, MHS.
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In an age when the pursuit and development of science marched in concert with
civic as well as imperial aspirations, it was the use — unwitting as welleasled — to
which such learning could be put that in part explains the widespread attention lavished

on the Transit®®

However, the Transit’s utility was not limited to intellectual
abstractions or territorial expansion. High quality information “on so impoata
Subject as the Transit of Venus” called for “the utmost Caution, and Regard to Truth”
because without them, “not only the Philosophic Part of Mankind, but the Mercantile
may be led into Errors of the utmost Consequence to Socféty.”

Americans, no less than Europeans, made these multiple connections. Indeed,

David Rittenhouse saw it as a civilizing discipline as well as a subject bo#rt&ning

and instructive,” and profoundly consequential, as WeltAsTRoNOMY ... has a much

193 For the intrinsic connections between empire aehse, see Michael Adaslachines as the Measure
of Men: Science, Technology, and the Ideologiddedtern Dominanc@thaca, N.Y.: Cornell University
Press, 1989); P.J. Cain and A.G. HopkBistish Imperialism: Innovation and Expansion, 1688814
(London: Longman, 1993); Roy McLeod, &ksiris 2™ Series 15, “Nature and Empire: Science and the
Colonial Enterprise” (2000); Richard Sorrenson, &13tate’s demand for accurate astronomical and
navigational instruments in eighteenth-centuryd@nit’ in Ann Bermingham and John Brewer, ed$ie
Consumption of Culture, 1600 — 1800: Image, Objéekt(New York: Routledge, 1994).

For science, politeness and self-fashioning, sdéawii Clark, Jan Golinski, and Simon Shaffer, ed$e
Sciences in Enlightened Euroféhicago: University of Chicago Press, 1999); Ban&8rame Fortune
and Deborah J. Warndfranklin and his Friends: Portraying the Man of 8cce in Eighteenth-Century
America (Philadelphia: University of Pennsylvani@$s, 1999); Jan Golinsi8cience as Public Culture:
Chemistry and Enlightenment in Britain, 176@820 (New York: Cambridge University Press, 1992);
Alan Q. Morton and Jane A. We$a blic & Private Science: The King George Il Calien (New York:
Oxford University Press, 1993); Simon Schaffer, &ldonsuming flame: electrical showmen and Tory
mystics in the world of goods,” in John Brewer &wly Porter, edsConsumption and the World of
Goods, (New York: Routledge, 1993), 489 — 526; BeatMaria StaffordArtful Science: Enlightenment,
Entertainment, and the Eclipse of Visual Educati@ambridge, Mass.: MIT Press, 1994); Geoffrey V.
Sutton,Science for a Polite Society: Gender, Culture dmeDemonstration of Enlightenmeiftew York:
Westview Press, 1995); Alice N. Walters, “ConvemsaPieces: Science and Politeness in Eighteenth-
Century England,History of Scienc&5, no. 2 (1997), 121 — 154.

194 New-York Gazette, and the Weekly Merc@fyJune 1769.

1% pavid RittenhouseAn oration, delivered February 24, 1775, before Ameerican Philosophical
Society, held at Philadelphia, for Promoting Uséfmlowledge (Philadelphia: John Dunlap, 1775), 7 — 8.
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greater influence on our knowledge in general, and perhaps on our manners too, than is
commonly imagined. Though but few men are its particular votaries, yet thé light
affords is universally diffused amongst us.”

In the aftermath of the transit, colonists learned that observing it had been an
extensive affair, as newspapers printed not only the accounts of and the observations
made locally, but those of other colonies as W&llColonial activities surrounding the
event were tied to descriptions of 1761 transit as well. Benjamin West’'s account of the
transit in Providence directly associated their efforts to the past |leasvie the many
people involved. Outlining the role that astronomers and men of science in the “polite”
and “civilized” nations of Europe played in charting the Transit in 1761, West connected
royalty, gentility, and science into one grand desinDescribing the observers of the
1761 Transit as “emulously engaged in this affair,” West seemed to suggeiséethat
importance of the question, and the needs of natural philosophy, in and of themselves
obliged the emulation of a certain behavior and of this particular inquiry in particul

Americans from all ranks were invited to participate meaningfully in the
scientific work needed to interpret the Transit fully. Their help was ingintathin
assisting the colonial astronomers take their rightful place among tignieed,
international experts. The social connectedness required to take on this ojest ¢
through very clearly in West’'s account, as do the ways in which polite knowledge was

transmitted. It was the reading of John Winthrop’s account of his 1761 observations that

1% New-York Gazette, and Weekly Post,BdJune 176Essex Gazettd3 June 1763ew-York
Gazette, and Weekly Mercud® June 176%hiladelphia Chronicle26 June 1769/irginia Gazette29
June 1769¢Georgia Gazettes July 1769.

107 \west,An Account6 — 8.
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“induced” the Providence merchant Joseph Brown, “a gentleman of a solid, active
genius, strongly turned to the study of mechanics and natural philosophy,” to outfit
himself with the instruments necessary to observe the 1769 transit. Quite@pattdr
great expense of the “apparatus,” Brown and “his servants” spent “nearl@snont

time ... in making the necessary ... experiments and preparatnmtieed, as the

third of June neared, it was not only Joseph Brown’s servants who were called upon to
further the interests of science. The townspeople of Providence were asked e help t
astronomical team make their “observations as useful as possible.” Thus, tlovae in t
who found their “curiosity excited” by the many preparations that went into the
Providence observatory were advised that the “Gentlemen who propose making an
Observation of the Transit, will fire a Cannon at Twelve o’'Clock on Thursday next ...
by which the Inhabitants of the Town may make meridional Lines ... from tleeoBt
Casement of the Door or Window, at their Leisure.” The townspeople accomohodate
the “gentlemen” and “most of the inhabitants marked meridian lines in titows, or

on their floors.%°

(Inexplicably, the story of how local participation helped ensure the
accuracy of the observers’ timepieces was omitted from the account pmirtied
American Philosophical Society’s journat9

But it was not only at Providence, admittedly somewhat far from the mid-

Atlantic center of colonial scientific activity, where ordinary peopleanmlled on to be

198 \nest,An Account10 — 11.
199 TheProvidence Gazette, And Country JournalZ May, 1769; Wesfn Account14 — 15.

10 Transactions of the American Philosophical Socigt§1769 — 1771), 97 — 105.
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more than passive observéts.The preparations at Norriton, David Rittenhouse’s seat
near Philadelphia, were “entrusted ... to a gentleman on the spot, who had joined to a
complete skill infmechanicsso extensive aastronomicalandmathematicaknowledge,
that the use, management, and even the construction of the necessary apparatus, were
perfectly familiar to him.” Independent of the gentlemen from the APS,jted‘Lip the
different instruments, and made a great number of observations, to ascertainghef g
his Time-piece, and to determine the latitude and longitude of his Observatory.”
Unfortunately, no one thought to record his name.

Through a variety of actions, these and other ordinary people took part in this
extraordinary scientific event, news of which circulated in ways almdsiolas. And
while perhaps not imagining themselves as quite so grand as some, those Americans
could compare their festivities to those of the Duke of Northumberland who “gave a
grand entertainment at his house at Sion, to a great number of the Nobility, & tga forei
Ministers.” While few, if any, colonists might ever be entertained by k€&at so
glittering a gathering, many could imagine being a small part of fshawed. “After
dinner the company went from Sion-house to the Star and Garter on Richmond-hill, to a
room which his Grace had previously engaged, to observe the transit of Venus over the

disk of the Sun*?® Notwithstanding the absent British nobility, the colonial “mixed

1 Eleven of the twenty-two American observationsifl by the APS in its first journal had been eatri
out with its sponsorship. HindlBursuit of Sciengel59.

12 \illiam Smith quoted in BartorMemoirs 173.

113 Boston Post-Bqy28 August 1769.
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Multitudes” enjoying the merry preparations saw in print how their expe&senc
connected to myriad others, across time and spéace.

But American engagement with astronomy had long been the province and the
playground of many more than just those with the ostensible training to engage with i
however much such popular involvement has been overlooked both by contemporary
observers and historians. The effort was pan-colonial as well ashtilansic.

Benjamin Franklin had approached not his fellow Philadelphians but instead John
Winthrop’s Massachusetts when he conveyed the British Astronomer Roydi’sowis
have observations made at Lake Superior. Franklin professed to “know of no one ...
likely to have a spirit for such an undertaking unless it be the Massachusetts”
government; more pessimistic still, he did not expect the other provinces to have any
“person & instruments sutablsif] to the task.**® Franklin was mistaken, although
there was a limit to the number of observers with the skill to take the kinds of
observations hoped for by the Royal Society. While we know more than Franklin did
about the state of natural philosophy in America, too many historians have agreed w
Franklin, mourning the scarcity of ‘suitable’ persons and the sparsity of aegess
instruments. The serious colonial efforts at scientific inquiry have retaparly the
whole of historians’ attention and interpretation, yet even that has musterdtidut li
commendation:*® Indeed, it is the Transit's role in institution building that historians

have emphasized; the focus has been on the formation of the American Philosophical

14 Newport Mercury19 June 1769.

115 Benjamin Franklin to John Winthrop, quoted in Wiap to James Bowdoin, 18 January 1769.
Bowdoin and Temple Papers. MHS.

118 Hindle, Pursuit of ScienceStearnsScience in the British Colonig#/oolf, The Transits of Venus

185



Chapter Four. “A School of Fashion and Philosophy”

Society and the acclaim it received for the unanticipated fineness of theatioses
made under its auspices. To be sure, this institutional maturity surprised bopledtur
observers and the colonists themselésBut the popular interest so much in evidence
throughout the colonies has been dismissed straight away with little more than an
acknowledgement.

Although the efforts surrounding the Transit may have symbolized a “Crowning
Point” and “an appropriate climax to scientific developments” in the Anglofismehe
unheralded public fanfare also represented the culmination of a nearly cemigiiyaid
decidedly mixed pursuit of scientific knowledge in AmerithMany Americans — in
the midst of a burgeoning imperial crisis — fully expected to take partlbasy#easure
in solving one of the great mysteries of the natural world. Longstandingansdit
supported and peopled the many activities surrounding the event. Scientifiglly, th
work published in the learned journals of the day amounted to little of great moment.
Historians of American science traditionally downplay, if not ignore outright, thécpubl
participation in astronomy, and its increasingly important and widespread roleetys
But the stealth movement towards this grand outpouring of interest capped a cultural
movement that had been building ever so slowly, and augured the developing integration
of the colonies into the larger metropolitan culture. Yes, many of the observers were
brought together by the twin lures of curiosity and usefulness. But the Tiapsit a
brought together many past efforts made by Anglo-Americans to invawveselves in

the world of science — negligible, sporadic, or inconsequential as they were — with

117 stearnsScience in the British Colonie&74.

118 stearnsScience in the British Colonie870; Hindle Pursuit of Sciencel46.
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assurance and certainty that seemed to announce a new era of learningnegpadi
elegance.

As difficult as can be to chart the participation by ordinary colonists in these ne
sciences, their activities took root and formed part of a different sciemrefodution
emerging not only in Europe but in the colonies as well. Although this engagement
could be seen as provincial and dependent upon the metropolis across the Atlantic, the
broad sweep of participation was also an expression of an emerging Ansmigatific
maturity. The changes that the practice of the new sciences brought about were not
restricted to the development of the disciplines themselves. Practicgegrbe
sciences brought radical alterations in society as well. The new scientirprises, the
new organizations, and the new traditions that they engendered introduced suibstant
changes in social mobility and personal status. The observation and management of
nature provided entrée into the wider world. Exquisitely self-conscious abaut thei
colonial status, American colonists discovered that taking part in the stuwy/ whole
universe opened an avenue onto a cosmopolitan life. The 1769 Transit of Venus turned
the American disadvantage in the new scientific endeavors — always csliectaw
materials, to be shipped to overseas and interpreted by Europeans — suddenly to their
advantage. The very hope of the entire enterprise relied on the accurateooatiec
observable data. That need for transit data to calculate the parallax upended the
traditional scientific hierarchy in the colonies and helped Americamagne their
participation. At a critical political juncture, Americans developed thésilectual

independence and were able to perceive themselves anew.
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Thus we begin to understand that the events surrounding the 1769 Transit of
Venus were remarkable not for their singularity but rather for their caoneot
practices that had long been present in Anglo-American society. Thesdaggether in
a rather showy way, but were not a new thing; they were merely a newly fadaito
longstanding practices and behaviors. Many of the colonial efforts to observe the
Transit were dismissed at the time as meaningless celebrationgibf.ak#storians
certainly have taken little note of them. Even the purportedly scientific work datle i
earnestness by the colonial men of science has been, if not discredited jttie@nofir
as inconsequential. But looking at science in a more inclusive and imaginayivieana
allowed by the narrow search for magnificent results from great mentperifnésh
appreciation of the influence of science on social, cultural, and intellectual
transformations across the eighteenth century. Rather than bemoaning the lack of
institutions or weighty consequences, we begin to see how very influentialcAmer
collaboration with science actually was. By dint of their fringe status,aahcF
institutions — all long-established drawbacks acknowledged to have hampered the
progress and output of eighteenth-century colonial science — Americans e¢ete fr

make something different, as they engaged in fashion and folly, philosophy anzkscie
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Anglo-Americans deployed myriad concepts of science throughout the
eighteenth century, engaging with it practically as well as rheltyicThey pursued
science in projects of personal enhancement and civic improvement, for private
amusement as well as public entertainment, and as a vehicle for conhmercia
advancement and imperial expansion. Science had always been linked both to individual
and national progress, and it should come as no surprise to see that the oratory
surrounding the subject of science took on added urgency in the aftermath of the
American war for independence. Many of the calls for a free and separatec&m
science heard during the political crises of the 1760s and 1770s and the early nationa
period of the new United States had at their heart the economic realitieaittenah
colonies faced and their need to promote both domestic manufacturing and agriculture
However, those often-florid and extravagant appeals to, and commendations of, science
also included a current of hope. The call for science as a necessary advatitagestv
nation frequently went hand-in-hand with the expectation that the new nation would
prove a boon to science. America could, and should, establish itself as much a haven to
science as to liberty. In return for such sanctuary, science would rewamcAm

Despite the protracted and multi-layered dependence on Europe that was long at
the heart of Americans’ engagement with science, some Europeans no less than
Americans by mid-century promoted the illusion that American science notaully,
but should, operate independently. While a certain part of any push for a uniquely
American science likely stemmed from the sheer geographic distanceopiean

centers of learning, more was perhaps due to the growing realization among man
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observers that Americans were not in fact Britons. As the political crisles last
guarter of eighteenth century escalated into outright rebellion, the rhetmsiodar
science more and more focused on an idealized intellectual independence and the
potential for American greatness. This developed in the face of the roady lnking
Anglo-Americans with Europe to the contrary — informal circles of correspoede
established communications with scientific societies, the continued importation a
reliance on books and journals, the many colonists who finished their scientific
education overseas.

The notion of an independent American science emerged even before political
independence. Pieter van Musschenbroek, the Dutch natural philosopher instrumental in
developing the Leyden jar capacitor, explicitly encouraged Benjamin kraokgnore
European science. Writing to Franklin in 1759, Van Musschenbroek urged him to “go
entirely on [his] own initiative.” By working independently, freed from inteorel
influences, Franklin would “thereby pursue a path entirely different frotrotha
Europeans.” Such a state of intellectual independence was highly desirable, van
Musschenbroek claimed, because if Franklin could liberate himself from the bofdens
Europe, he would “certainly find many other things which have been hidden to natural
philosophers throughout.”

Just as Americans had developed into critics of British rule, so too had they
matured in their abilities to evaluate British fitness in science. At,lsame

occasionally saw fit to make such criticisms. Thomas Bond, American pmyaitia

! Pieter van Musschenbroek to Benjamin FranklinAp&l 1759, inPapers8:329 — 330. Van
Musschenbroek’s letter to Franklin is entirely iatin. The English translation is taken from |. Bzd
CohenBenjamin Franklin’s SciencgCambridge, Mass.: Harvard University Press, 1920.
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surgeon, wrote to Franklin — with whom Bond had co-founded the Pennsylvania
Hospital in 1752 — seeking his advice on the best place for Bond’s son to finish his
surgical studies “to the greatest AdvantageMfany American physicians at the time
completed their studies either in Edinburgh or London; in fact, although Bond studied
first at Annapolis, he also studied at London and Paris. However, by the 1770s times ha
evidently changed and Bond had his doubts about several of the European medical
centers. Bond wrote that, from distant Philadelphia, Edinburgh seemed “better
calculated to please the Fancy, than to form the Judgement.” Indeed, so fashionable had
Edinburgh grown that Bond feared the “many extraordinary Novelties inculcated the
would hinder his son’s advancement, as they “would be a Barr to public Confidence” in
the colonies. The London surgical training, Bond and his fellow Americans found to be
nothing more than “a meraechanic Artwell executed.” The “Academy of Surgery in
Paris,” however, Bond approved of, since by aspiring to join “Science to their
Profession” they had “done thereby Honour tc'it.”

These developments accelerated as Americans began to claim that theiorew nat
required an educated citizenry. The Philadelphia book merchant Williachddt

beseeched “Lovers of Literature” to attend his auction, where he guaramaedis

2 Benjamin Franklin, “Autobiography,” iBenjamin Franklin, Writingsed. J.A. Leo Lemay (New York:
Library of America, 1987), 1422. Also, “Thomas Righin Patriot-Improvers: Biographical Sketches of
Members of the American Philosophical Society, 274368Vol. 1 (Philadelphia: American
Philosophical Society, 1997), 37 — 47.

Thomas Bond to Benjamin Franklin, 6 July 17Wljtings 18:164a

% Perhaps because of the outbreak of the RevolutidNar, it appears that Thomas Bond, Jr. did not go
overseas for any additional medical training. Helied medicine under his father and in 1776, waden
surgeon of the “Flying Camp,” a mobile reserverobps. The Flying Camp saw battle at the capttire o
Fort Washington and also at Princeton and Trenfomcestral Records and Portraits: A Compilation
from the Archives of Chapter I, Colonial Dameg vols. (Baltimore, Md.: Grafton, 1910) 2: 690.
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“instructive” assortment of books would permit readers to please themselvegand m
their civic obligations at one sittirigPromising that the texts he offered all were

“choice and curious . food for the mindadapted to every taste, in ... arts and

sciences,” Pritchard submitted that the books on offer were a “cheap advancement of
learning,” all the more necessary in the new nation because the “happinesietyf s

and a free state, depend[ed] upon the knowledge of its individusdstiring the public

that while “there may be books without a polished language, yet there can be no polished
language without books,” Pritchard’s stock — and the subjects contained within their
covers — promised polish, luxury, and patriotism all at once. Pritchard’'s call wew
variation on the mission of the Library Company of Philadelphia and its stated
“Endeavour however small to propagate Knowledge and improve the Minds of Men, by
rendering useful Science more cheap and easy of Actess.”

Certainly, utilitarianism, if not nationalism, was present even in the garlie
appeals for organized science in the colonies. Recall that Benjamin Fraikl#8
broadside proposing the establishment of the American Philosophical Sodietyoral
“Men of Speculation” to participate in natural history and philosophy in order to
“produce Discoveries to the Advantage of ... Brigish Plantations® However,

Franklin did not envision that those “Discoveries” should be limited to one nation — he

imagined they also would be turned to “the Benefit of Mankind in general.” Titg util

* Loudon's New-York Packe6 January 1785.

® Library Company of Philadelphia, Minutes, volpp. 26 — 28; quoted in Silvio Bedirffihinkers and
Tinkers: Early American Men of Scien@¢ew York: Charles Scribner's Sons, 1975), 180.

€ “A Proposal for Promoting Useful Knowledge Amothg tBritish Plantations in America” 17 May 1743

in Benjamin FranklinWritings comp. J. A. Leo Lemay, Library of America Ser{Bew York: Literary
Classics of the United States, Inc., 1987), 295.
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of science had long been present in any American discussion on the subjies, the
binding science to the republic were new. Introducing two young and worthyatgadu
of the “Philadelphia University,” Thomas Bond wrote to Benjamin Franklin in France
certain that “countenancing & encouraging Merit in your American Cimftdseuld
provide Franklin the “agreable Opportunity” of “directing them to the paths of Public
Usefulness.” Botany, though a “delightful & Gentlemanly accomplishimerond’s
view, remained vitally important for American national development; indeed the
nation’s “Wealth, Happiness & Commerce” depended not only on the ability to build
“Canals, Water Works, Machines &ac” but equally on botany and applied botanical
knowledge, such as the “Propagation of Fruits, Fermentation of Wine, Beer, Cyder
&ac.”

The onset of the Revolution gave the discourse on science in America a blatantly
nationalistic turn. Many who publicly weighed the possibilities for sciemtiee new
nation had large, and seemingly unambiguous, civic goals. Philip Freneau and Hugh
Henry Brackenridge extolled America’s “sweet liberty” without whichytfeared,
“science irretrievably must di€."The physician David Ramsay, writing in H. H.
Brackenridge’dJnited States Magazinasserted that “[e]very circumstance concurs ...
that the arts and sciences will be cultivated, extended, and improved in independent

America.” Indeed, a close examination of “the whole circle of the arts and sciences

while the colonists had “remained British subjects, cramped and restraitiegl lbyited

" Philip Freneau and H. H. Brackenridge, "The RigBigry of America," in Fred L. Pattee, edhe
Poems of Philip Freneau, Poet of the American Reian (Princeton, N.J.: The University Library, 1902),
I, 71.

8 David Ramsay “An Oration on the Advantages of Aicget Independencelnited States Magazire
nos. 1 and 2 (1779): 21 — 25; 53 — 58.
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views of dependence,” would reveal them to have “dwindle[d] and decay[dd]an
independent America, science would blotfm.

By the American Revolution, then, patriotic oratory was almost commonplace in
any analysis of science, frequently smothering other interests. Andafteh@ath of
the war, notice of those associations grew more pronounced. A 1783 newspaper
encomium to George Washington took stock of his endowments to the new nation. “Our
freedom is established — the sciences flourish — and the gates of human happiness are
thrown open to mankind-* Washington was especially to be commended by “the
learned professions” who would “ever consider [him] as their patron and protector.” He
was to be honored for having “enabled science once more to lift up her head .” The
American Philosophical Society joined in these sentiments when they “feeeheir
Congratulations on the Establishment of Peace .... Contemplate[d] with Pleastine tha
Arts and Sciences ... those Friends to Liberty and Virtue ...” were now permanently
coupled in the welcoming, protective embrace of the United States.

When David Hosack, American physician, botanist, and educator, opened the
Elgin Garden — the first public botanic garden in America — he made precisely such
claims, if phrased slightly differently. A national public garden, in Hosadkis,

should serve not only as “a repository of the native plants” found in the United, States

® RamsayQration, 24.

9 For a fuller discussion of post-Revolutionaryritey calls to science, see Brooke Hindle, “The Retp
of Glory and Their Temples of Science,”Rarrsuit of Science248 — 279.

" pennsylvania Gazett& December 1783.
12 American Philosophical Societhlinutes from Early Proceedings of the American &vphical

Society for the Promotion of Useful Knowledge, citediby one of the Secretaries from the Manuscript
Minutes of its Meetings from 1744 to 188hiladelphia: McCalla & Stavely, 1885), 12 Decemh783.
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but also as a valuable means of advancing “medicine, agriculture, and th& hgs.”
“advantages to be derived” from such a garden were expected to be of “great
importance.*® While the Elgin’s primary goal was to “collect and cultivate ... the
native plants of this country,” in particular those that were “useful” and “esdjyesuch
as are possessed of medicinal properties,” the gardens were nonethalass “pl
agreeably to the most approved style of ornamental gardfese’sthetic concerns were
on a par with the stated educational purpose of the garden, acquainting mediods stude
with thematerial medicaof their profession. Yet medical students were not the only
intended audience for either the lessons or the pleasure of the garden. In oetadeto r
it not only useful as a source of instruction to the students of medicine but beneficial
the public,” the citizens of New York were duly “informed that they [could] be supplied
with Medicinal Herbs and Plantgnd a large assortment@feen and Hot House
plants.” They were also promised the imminent ability to buy the “best Fakhitabs
and Trees” both domestic and importéd.

Botanicals, of course, could be pressed into service in many ways. A letter fr
one member of the Royal Society sheds light on the avid international interesitge
by plants that could be commoditized. Forster was reporting on his examination of the

“curiosities presented by the Hudson’s Bay Company” to the Sd€iefire most

13 David HosackHortus Elginensis, or A catalogue of plants, indiges and exotic, cultivated in the
Elgin Botanic Garden ..(New York, 1811), 1.

4 Hosack Hortus Elginensis2.

15 American CitizefjNew York], 4 June 1807

18 Johann Reinhold Forster to William Watson, 16 dapi772, “On the root used by Indians to dye
porcupine quills.” Materials Pertaining to the tdiy of American Science; Letters and Communicaion

from Americans, 1662 — 1900. Reel 8; frame 43B2tters and Papers, V. 49.282. APS. Forster’s
account appears Philosophical Transaction82 (1772): 54 — 59.
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significant “curiosities” were the red and yellow dyed porcupineguillhese had been
shipped alongside the plant roots used for the dying and it was actually the roots
themselves that commanded the Society’s interest. They wanted to know how to make
useful dyes from them, as some Indian dyes were known to stay colorfast even whe
exposed to air, water and sun. Forster examined the roots carefully, identifirgciiae
experimented at length until he managed to “hit upon the right method” of extrawating a
fixing the yellow color. Forster hoped that this success would “prompt thetaisef
the Hudson’s-bay Company to order large quantities of this root from their sattkemn
as Forster was convinced that it would “become a useful article of comimerce

In this venture, both commerce and national prestige were at stake. Forster knew
that the Spaniards had recently learned from the “inhabitants of California’dhaye t
cloth “the deepest and most lasting black, that was ever yet known.” Forstenatrs
to extract the “vibrant and lasting” red color from the other root, however, and was
certain that the Indians used a secret method, one he was eager to find out. He hoped
that the Company’s directors would engage in acts of espionage, and “order their
servants at the settlements to examine carefully and minutely, the methayearipy
the Indians in dying red ... to send an account thereof ... and greater quantities” of the
root. Forster observed that the “wild inhabitants of North America are certainly
possessed of many important arts.” If these “arts” were more “thosokigbin, [they]
would enable the Europeans to make a better, more extensive use of the many unnoticed
plants, and productions of this vast continent.....” Such use would benefit the English
“both in physic, and in improving our manufactures, and erecting new branches of

commerce.” Forster could only hope that because of the similar latitusheesehet
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California and some of the British holdings “near the Mississippi, or one of the
Florida’s” the plant used for the dye might grown there since its “acquisitvould be
of “infinite use” in manufacturing.

How to manufacture this dye had long been of question of interest to the Anglo-
Americans. The geographer and botanist John Mitchell wrote an extentgvéddhe
New Yorker Cadwallader Colden, laying out a number of “queries” about the natural
environment of the New World that he had received from the Duke of Argyll and more
than a few “in power, who are frequently asking me about happens in our cofdnies.”
Among the assorted questions on “the Natural & Medical History of N. Amdhed”
Mitchell posed to Colden were many questions about the “virtues & uses of yoal natur
Productions.” One in particular that Mitchell desired information on was whether
Colden knew “what the Indians dye their Red & black colours with?” Mitcheslined
that in the Chesapeake region, they “dye[d] red with a small Rubia that grdves in t
streams, but their black dye” was completely “unknown” to him. John Drayton,
governor of South Carolina, wrote from Charleston in 1804 to the naturalist Benjamin
Smith Barton, enclosing specimens of a new botanical, which Drayton was unable to

identify except in the negative (it was “not the Sanguinara Canatjeasid “said to

produce an excellent crimson dy&”A few weeks later, Drayton enclosed some further

7 John Mitchell to Cadwallader Colden, 25 March 17#&EH. John Mitchell was the Virginia-born,
Edinburgh-trained doctor who created and published?55 the comprehensive and highly influential
map of eastern North America, known as the Mitchi&p.

18 John Drayton to Benjamin SmithBarton, 30 June 18Bdnjamin Smith Barton Papers, 1778 — 1813.
HSP.
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information, “respecting a plant of [that] place,” presumably the sameyidmevhich
he was “partially” familiar. It reputedly “produce[d] an excellerdriet dye.*®

Even those who might have no interest in employing such scientific ventures in
the commercial realm were interested in the manufacture of textéefrdya botanicals.
A Miss Moore of Philadelphia wrote in 1771 to a friend with whom she previously
exchanged home-dyed fabrics, and included “some samples of theudtiess that ha[d]
attended [her] attempts in the manufacturing way & particularly in thef dsteing.”®
In this letter, Moore forwarded to Wright “a@f silk garters rais’'d, dyed & wove in our
own House.” However, she had evidently been “trying [her] Hand at shades” and sent
samples of her work. Moore was unsure how stable her dyes were and although she had
given the cloths “several rincings in warm water,” she would not promise that her
“scarlet ... & the Purple” would “stand.” Moore share with Wright the experimental
methods by which she had achieved the different hues, having procured the sitarlet w
“Brazilletto Salt Tartar & Allum,” to which she added some “Pot Ash dissolvecupa
of Water” to achieve the purple. This purple she further “wash’d with hard soap” to
yield a “pretty Crimson.” A yellow dye Moore devised on her own, “with Bagberr
root.” Although she had “never heard of its being made use of for this purpose,” she
nonetheless decided to try it for making a dye. She explained to Wright giet asas

planting a Root” of it the previous summer, she had appreciated its “bright etltiwy

color. Moore was unafraid to experiment with the plant and “boil’d some of with a little

19 John Drayton to Benjamin Smith Barton, 26 July4.8@enjamin Smith Barton Papers, 1778 — 1813.
HSP.

20 M. Moore to Susanna Wright, 20 February 1771. t4%$@and QueriesThe Pennsylvania Magazine of
History and Biography8, no. 1 (1914): 123 — 124.
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Allum, and was much pleas’d with the colour it produced.” Moore sent small scraps of
dyed fabrics to Wright and also a “small Phial of [her] blue dye” along indinuctions

on the quantity to be used and the duration of the soaking period, depending on the depth
of the hue desired.

Moore explained the methods she used to derive her blue dye, which was used by
“the Ladies ... to dye their old White Ribbons” and other small fabric itemsweag*
soil'd.” Though the dye was available for purchase in her local stores — thedlfye its
was imported from New York — the cost “was very great” and Moore had a “veay gr
inclination to know of what it [was] made.” Moore wrote that she “try’d almost
everything that [she] could think of” and finally “hit upon some Sait or Vitriol ...&

mix'd it very well with Prussian blue finely pwder'd.” Moore further experrteel with
her blue-dyed fabrics and alerted Wright that they could also be dipped inltve, yel
make a “beautiful Green.” Moore shared the details of her experimentatifonght

at length and wrote that she would “be very much obliged” if Wright would send “the
exact receipt for dyeing the colours” she had sent previously. Both Moore asigtber
had attempted to color “a yellow Cotton” but could “not get it to fix in” the fabric and
need further details from Wright.

Though it appears that both Moore and Wright were employing these chemical
experiments for their own use, Moore was entirely aware of the commercaipnss
attractive and stable dyes for cloth would have. She cautioned Wright that, although the
colors she had developed were lovely, she did not think they would “stand, as ...such a
pritty thing woul’d not have lain so long unnoticed had it been good for much.” The

Virginia planter William Byrd I, a regular correspondent of the Royali&y of
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London earlier in the century, had concerned himself with plant dyes as weling/twit
the Society with native botanicals found in the Cheseapeake region, Byrd enclosed a
bulb “very like a Tulop.” Byrd reported that this “Poke” plant bore a “purple Berry
which would Dye an admirable color if we understood the right way of fixing it."d Byr
pleaded with the Fellows of the Royal Society, “for the good of [his] countryénd s
him “the best ways to fix Dyes™

The clearest manifestation of this tie between the search for botahetat®tld
be used “for the good of” the United States was seen at the 1793 funeral of the South
Carolina planter and agriculturalist Eliza Pinckney. In the 1740s, Pinckney
experimented with indigo and succeeded in developing it on a large scale as a
cultivatable botanical. Within a few years, indigo was the second largestcrop i
Carolina after rice. Pinckney was so highly regarded as a boon to the coahmerci
advantage of her country that George Washington insisted on serving dsearpalat
her funeraf??

The benefits of science could also be turned towards the protection of the nation.
While President, Thomas Jefferson was approached by William Caruthier@nwiea
he had “dared not mention” previously for “fear of ridicule,” and one he hoped would
turn the electrical “branch of Science” towards the promotion of the natioresis#ét

Caruthers was wary of troubling Jefferson with his “Nonsense,” yet he took the

ZLwilliam Byrd Il to Hans Sloane, 10 September 17@8| etter from William Byrd, Esq. to F.R.S.
concerning some Virginia Plants &c.” Materials ta@ring to the history of American Science, Letters
and Communications from Americans, 1662 — 1900el Reframe 3526. Letter Books 14. 268-71. APS.

2 5ee Eliza Lucas Pincknephe Letterbook of Eliza Lucas Pinckney, 1739 — 1Z68e Pinckney with
Marvin R. Zahniser, eds. (Chapel Hill: UniversitiyNorth Carolina Press, 1972); Caroline Bird,
EnterprisingWomen (New York: W.W. Norton, 1976); Leigh Frand¥gliams, Plantation Patriot: A
Biography of Eliza Lucas PincknéMew York: Harcourt, Brace, and World, 1967).

Z Wwilliam Caruthers to Thomas Jefferson, 29 Julyll8Thomas Jefferson Papers. MHS.
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“liberty ... to communicate ...an Oppinion” he had for “some time entertained.”
Caruthers hypothesized that a Leyden jar “highly Charged hermeticalgdSewl
Violently projected” might “Discharge” a great shock. These could be “Corestiuict
the “form of Boms” and “made use of as a means of Annoying ... enemies.”

John Adams described the less-martial reciprocating advantages of sciance
letter to his wife Abigail, where he detailed just which of the scierdarie America
needed, and when. Adams envisioned useful, material outcomes from the practice of
science, to the benefit of the new nation. He declared that none of the “fineecads
immediately necessary for the country and looked instead to the “useful, theninecha
arts.”®* Adams was calling for improvements in transportation as well as manufigcturi
a general application to engineering and the development of infrastructurdl as we
improvements in investment, monetary policy, and trade. Adams personallyetesign
himself to the self-imposed, and mandatory, practice of the “science ohguermt;”
arguing that the historical moment in which he found himself demanded he exestf hims
in the “arts of legislation and administration and negotiation” to the exclusilh of
others. It was Adams’ hope, however, that his efforts would grant his sons “thye liber
to study mathematics and philosophy ... geography and natural history.”

Though Adams stressed the immediate, practical needs of the nation that he
expected a steady application to science would serve, he never lost sight ofonalpe
pleasures to be derived from its study. Writing to his friend Benjamin Waterlibase

medical doctor responsible for introducing smallpox vaccination in the United State

24 John Adams to Abigail Adams, 1780, quoted in “Bciand Politics: Some Aspects on the Thought
and Career of John Adams,” in I. Bernard Col&gignce and the Founding Fathers: Science in the
Political Thought of Jefferson, Franklin, Adamsdaviadison(New York: W.W. Norton & Company,
1995): 136 — 236, 235.
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Adams again mentioned with regret his alienation from science, as thesantes
Drudgery ... in the dull fields and forests of Law and Politicks” usually kept him from
“disquisitions of natural knowledgé™ Yet, whenever “any Thing” relating to “natural
knowledge” had “accidentally fallen [his] Way” it gave him “more pleasurg’tha
Adams could “account for.” Indeed, once retired from public life, Adams wrote that hi
“relation to the Sciences” was like that of “an old Widower, who meets an ancient
Widow ... one of the flames of his Youth, falls in love with her a Second time, and
marries her

In contrast to Adams’ view that governance trumped science, Thomas Jefferson,
a great dabbler in science as well as a staunch promoter of the national gdedowr
the astronomer David Rittenhouse in the midst of the Revolutionary War to urge him to
turn away from the obligations of “civil governmeft.”Jefferson declared that
Rittenhouse belonged to “an order of geniusses above that obligation; & therefore
exempted from it.” Rittenhouse’s mental powers were such, according tsdeffthat,
“like air & light,” they were to be considered as “the world’s common propartg
never to be wasted on the “commonplace drudgery of governing.” Such work might “be
executed by men of an ordinary stature, such as are always & everyounrete
Though Jefferson spoke of Rittenhouse’s “powers” as “being intended for the erudition
of the world,” he also hoped to employ them in a more restricted setting. deffec

in mind his “own country in particular,” and recalled to Rittenhouse’s memory aerearl

% John Adams to Benjamin Waterhouse, 24 Februarg.12@ams-Waterhouse Letters. MHS.
% John Adams to Benjamin Waterhouse, 9 August 18afams-Waterhouse Letters. MHS.

2" Thomas Jefferson to David Rittenhouse, 19 July81B&njamin Smith Barton Papers. HSP.
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“promise that it should be adorned” with an orrery of his construction. Jefferson
excused his doggedness in pursuing this object at a time of war by attributitigeit t
“zeal of a true Whig in science” and the “desire of promoting the diffusion of
knowledge” as well as Rittenhouse’s “fame.”

Jefferson would soon take another opportunity to commend Rittenhouse to the
world’s attention as a uniquely talented, and particularly American, man otscién
1780, Jefferson composed an extensive treatise on the natural history of Virginia, in
response to a series of 22 questions posed by Francois Marbois, the secrbtary of t
French legation to the new United Stafeslefferson’s lengthy reply to “Query VI,”
concerning the “Productions mineral, vegetable and animal,” was expansive niot only
the sheer mass of evidence he presented but also in the varied threads of fis reply.
Jefferson was especially keen to rebut the theories propounded by the Freradishatur
Georges-Louis Leclerc, Comte de Buffon, about the degenerative powers @ithe N
World’s purported cool and humid environment on all living thitfgsefferson’s
treatise on “Mines and other Subterranous Riches; its Trees, Plants,&egliitgvered
the gamut of mineral resources and fossil evidence, the animal, birds, and plants of the

region>!

% Thomas Jeffersomotes on the State of Virginiag. Frank C. Shuffleton (New York: Penguin Books,
1999).

29 JeffersonNotes on the State of Virginiaxiii.
%0 Between 1749 and 1788, Buffon published the 3@uwelHistoire naturelle, générale et particuliére
his attempt to deal systematically with the whdi@eature. Buffon proposed his theory of degeneiacy

volume 5 of hidHistoire, published in 1766.

31 JeffersonNotes on the State of Virginias — 71.
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Jefferson then staked a claim for the power and might of America and its science
moving to disprove Buffon’s slur against the nation’s human inhabitants. Buffon had
bolstered his “theory of the tendency of nature to belittle her productions on this side of
the Atlantic” by claiming that America had never produced “one able matiogmat
one man of genius in a single art or a single scieffcdéfferson countered with three
examples of homegrown genius, all of whom he expected Europeans to recognize
immediately and to acknowledge: George Washington, a genius in the art of war
Benjamin Franklin, a genius in physics; and David Rittenhouse, “second to no
astronomer living” not only due to the fineness of his works, but also because he was
“self-taught.” Jefferson crowed “that, of the geniuses that adorn the prgsent a
America contributes its full sharé® Moreover, because the recent war had “so long cut
off communication with Great-Britain,” it was impossible “to make adatimate of the
state of science in that country.” Not only was America properly consideiedng to
the first order in the sciences when compared with Europe, but the possibiligdexist
that Britain had fallen behind.

Taking Jefferson’s admonition to Rittenhouse together with his boasts about him
helps us see how Rittenhouse and his science were integral to a national self-iheage. T
results of Rittenhouse’s work, especially the orrery, were the product Afriegcan
environment — which practically demanded self-training — and also a welcome

contribution to its political identification as an independent nation.

%2 JeffersonNotes on the State of Virgini@9.

33 JeffersonNotes on the State of Virginid@o0.

204



Chapter Five. “Science Sets Her Sons Among the Stars”

Promoting American genius in science was a goal that others shared. The
schoolmistress Eliza Harriot O’Connor sought help from many whom she believed
might assist her in establishing an academy for girls at Alexaf{diéiting to Sarah
Franklin Bache, Mrs. O’Connor thought that as “Mrs. Beach” had “honor’d [her] humble
efforts at the University,” she might approve and support her plan for a girbslsc
O’Connor wrote of that the “tendency” of her “propositions” was “an attempt to smoot
the way to Science®® The Calliopean Society formed in 1788, with both literary and
social ambitions? It is not clear from the record, however, how or if the members
distinguished between literature and science. The “compositions” produceddhytthe
members that were “deemed meritorious” by the committee charged withingxg
them “in a critical manner” would be published in thew-York Magazine, or, Literary
Repository’’ Those not suitable for publication were “entered at large in the minutes of

the committee.” Entry “XIX,” an “Ode for the fifth Anniversary of the l&gdean

34 George Washington received several importunirtgriefrom her, but he declined either to be offigia
involved with her Academy for Young Ladies at Alexlaia, Virginia or to solicit others who might be.
His replies are dated 20 June 1788 and 17 Octok&8. 1George Washingtomhe Papers of George
Washington: Presidential Serid3orothy Twohig, ed. (Charlottesville: Universit§ Virginia Press,
1987 -), 1:41; 4:139.

35 Eliza Harriot O’Connor to Sarah Franklin Bache Jlihe 1787. APS.

% Critical Remarks by the Committee of Examinationtioe Compositions &c. Presented to the
Calliopean Society. Vol:m 1. Calliopean Societgdeedings, 1795 — 1799. NYPL.

See Bryan Waterman afepublic of Intellect The Friendly Club of New York City and the Makirig o
American LiteraturgBaltimore, Md.: Johns Hopkins University Pre&307), 27 — 28 for other New
York City clubs formed during the 1790s. Also, &ler Bryce Scott, “Early Literary Clubs in New York
City,” American Literatures (March 1933): 3 — 16; and Thomas Bendaw York Intellect: A History of
Intellectual Life in New York City, from 1750 t@tBeginnings of Our Own Tinf{slew York: Knopf,
1987), esp. 7 — 88.

3" See Robb K. Haberman, “Magazines, Presentatiowdtks, and The Cultivation of Authorship in
Post-Revolutionary America” iAmerican Periodicald8, No. 2 (2008): 141 — 162. Also, Edward W.R.
Pitcher, comp.The New-York Magazine, or, Literary Repository @#91797): A Record of the Contents
with Notes on Authors and Sourddew York: Edwin Mellen Press, 2006).
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Society” in 1793 was rendered in the “most beautiful language, and the mosoaéfect
sentiments” that made it “at once a monument of taste and sensibility.” Sinegttmé
of “The Dauphin,” the club members could boast of their association “[w]herecgcie
lights the genial fire, and friendshigns the flame.”

That praise for the cultivation of “Friendshapd_Sciencewas featured in an

“Elegy” to a recently deceased club member as Welh a twist on the usual sentiments
meant to comfort the bereaved — recalling that the dead are in a better placeegythe el

celebrated the late Dr. Youle’s new-found freedom to explore “Infinite sptar@al

time,” to “dart among the worlds of light” with Isaac Newton, and “With Frarikdxert
control over lighting and thunder. When the committee met irregularly and reegtect
record the club members’ compositions, an author submitted his “Thoughts on
Improvement.” The committee joined with the author in wishing to see the Society

reinvigorated in order to “prevent so fair a branch being lopped from the tree of

Sciﬂé’w
The Introductory Dialogue of Martinet@atechism of Naturdrew attention to

the egalitarian undercurrent often present in attitudes towards sciendts, biemefits

could be spread widef{. “What may | expect from contemplating the works of

nature?” asked the pupil. “Both profit and pleasure,” assured the Tutor, inasmuch as the

“beauties of nature” were both “agreeable and useful.” Moreover, and contrary to the

pupil’s conviction that such a “pleasure” would be confined only to “the learned,” both

38 No. LXXXIII, Critical Remarks by the Committee &xamination, Calliopean Society. NYPL.
39 No. LI, Critical Remarks by the Committee of Exaation, Calliopean Society. NYPL.

0 Joannes Florentius Martingthe Catechism of Nature; for the Use of Child(Boston, 1790), 6 — 7.
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“the peasant, as well as the philosopher” could enjoy such pleasures. They required onl
“observation” and a “moderate share of knowledge.”

The democratization of science can be seen in the way some areas of knowledge
were explicitly opened up to a wider audience. In geography, for instaedgritish
author George Adams, prior to the Revolutionary War, dedicated his book on the use of
the “new Celestial and Terrestrial Globes” to the British King, remg that
“geography was in a peculiar manner the science of Prifittesdams was certainly
using long-established language and sentiments to connect the sciencesveithenatfi
He also assured his readers that the “Study of the Mathematicks” wassaltye
understood to be “necessary ... Part of every Gentleman’s Education.” However,
Adams was also emphasizing the political influence that attached to suthdearo
gaze on the “oceans and continents” was also to bring to mind a “large ... part of
mankind” and to think on how they suffered or benefited from the governance they
endured. By 1790, however, an updated edition of Adams’ essays on astronomy and
geography asserted that their “connection ... was so evident, and both in conjunction so
necessary to a liberal education,” that no one who aspired to be well-regarded by th
“republic of letters” would neglect thefi. The American geographer Jedediah Morse
was even more explicit when writing the first U.S. geography, infornmiaegYoung
Gentlemen and Ladies, Throughout the United States” that geography could not longer

be considered “a Science ... esteemed as a polite and agreeable Accomplishment only,

*1 George AdamsA Treatise Describing the Construction, and Expileinthe Use, of the New Celestial
and Terrestrial Globes .39 ed. (London, 1772), v.

2 George AdamsAstronomical and Geographical Essgy®ndon, 1790), v.
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but as a very necessary and important Part of EducdtioArid the public examiner of
the graduates of John Poor’s Young Ladies Academy in Philadelphia deithee
cultivation of letters” were a “mark of the progress of sociétySuch improvements
would be “productive of much good to [the] rising empire” that was America.

The anthem Jezaniah Sumners wrote to celebrate the inaugural exhibition of the
Bristol Academy in Taunton, Massachusetts in 1798 perfectly captured thecrhetor
linking science to a glorious Ameriéa.By rights, Sumner’s “Ode on Sciencsiould
be as lost to us as countless other flattering songs written to commeapeaateular
occasion, put on with gusto by those involved, and soon forgStt8amner employed
somewhat clichéd imagery, likening science to the “morning sun.” Just Ssrife
beams brought illumination from east to west, so too would “Science” stretch ¢iger lu
ray” across “fair Columbia,” thereby setting “her sons among the stargehcee
accompanied by “Fair Freedom” would “crown the young and rising States,ig@a@m
Sumner. Beyond those hackneyed phrases linking the glories of America and science,
however, the Odeas also explicitly political and quite topical, addressing the conflicts
of the moment, when war with France seemed all but inevitable. Although thaHBriti

yoke, the Gallic chain” had been “urg’d upon [their] necks in vain,” the song ctedbra

3 Jedediah Morse&seography Made EagiNew Haven, 1784), p.n.n.
4 American HeraldWorcester, Mass.], 9 July 1789.

%5 Marion J. HatchettA Companion to the New Harp of Columkinoxville: University of Tennessee
Press, 2003), 9.

“5 For a modern rendition of the tune, hear Bostom&ata and Joel Cohen, “Ode on Scientierty
Tree: American Music, 1776 — 18@rato 3984-21668-2, compact disc; 1997).
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the Americans’ ability those “haughty tyrants [to] disdain,” while shoutilogg live
America!™’

Yet while current both in its lively jingoism and its use of shape note (a newly-
invented style of simplified musical notation), the Ode was not merely tré®waiyner’s
secular song of praise proved incredibly robust, establishing itself aghg fasorite
and performed throughout the nineteenth century in both private settings and public
concerts. Long after the diplomatic tensions of the late 1790s had eased, through the
domestic political divisions of the Federalists and the Republicans, indeedetcetbé
the Civil War, the “Ode on Science” consistently made its way into print and
performance.

Examining the Ode itself, along with the contexts in which it circulated, Isevea
that widespread preoccupations and concerns common to Americans in the early
republic were in many ways perennials, present since colonial times. isékehe very
permanence of the Ode illuminates the ways in which “Science,” in albitsbhe,
multiple and capacious guises had always intersected with Americans’edgzw|
cultures, pleasure realms, and political and personal spheres. Finallgdhethough
frequently used to bolster national pride — was not in the end a national anthem, but
rather a personal one. Featured at one faction’s celebratiootheds commemoration,
in fact it served all equally well. No one group could ever claim it exalysbecause,
at bottom, it spoke to people neither about science nor the United States, but rather about

whom the citizens, as Americamsight be

" Suffolk GazettgSag Harbor, NY]. 30 December 1805. The lyrippeared in countless newspapers.
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The Ode was a part of the everyday music of the nation, and as such, represented
the tastes and interests of the everyday people who popularized it and sangfieyear a
year. It has a march tune in the second half that is quite lively, and is mustzibg
to the now more familiar “Turkey in the Straw.” However, the Ode’s lyrics about
science were as important to its longevity as its music. Its ubiquity rtek€dea
revealing if neglected artifact — at once ephemeral and enduring, and ahfl@ential.
Sumner’s Ode, well-liked and widely performed, was a constant in nineteenth-century
tunebooks, printed in numerous titfs.It is part of a style of American folk music that
is inherently contradictory: in its simplicity, shape note was not eleganhgylex
enough to be considered a cultured or high art form, yet it still had the weight and
permanence of print. Though the mus&soften humble, even ordinary (notated
simply, almost crudely, with harmonies derided by elites), these workshedesst
enjoyed great popularity, and contributed significantly to the musicaldjterfa

Americans across racial, geographic and class diviéfofisom the beginning, the “Ode

8 Among the earliest tunebooks wétee Easy InstructogendThe Art of Singing; The Social Harmonist
1803;Delights of Harmony, or the Norfolk Compile8d5); Wyeth’s Repository of Sacred Mysi&10;
Missouri Harmony1816; Ananias DavissonBhe Kentucky Harmony 817, considered the first
Southern shape note tunebook and actually primt&tirginia; Tennessee Harmon$818.

By the middle of the century, many more tunebooksann print, among them the most famoii$ie
Southern Harmonyl 835 andrhe Sacred Harpl844 — the most enduring of all the shape nateliaoks
and still in use today. The 1854 edition of 8muthern Harmonis used annually at the “Big Singing” in
Benton, Kentucky. See William Walkérhe Southern Harmony and Musical Companeth Glenn C.
Wilcox (Lexington: University of Kentucky Pres987).

9 Gilbert ChaseAmerica’s Music: From the Pilgrims to the Presesit ed., rev. (Urbana: University of
lllinois Press, 1984), esp. Chapter 10, “Fasoli&,F&70-191; Daniel W. Patterson, “William Hauser’
Hesperian Harp and Olive Leaf: Shape-Note TunebaskEmblems of Change and ProgreBk¢
Journal of American Folklorel01, no. 399 (1988): 23-36.

Printed as ephemera in newspapers and inexpemsigbdoks, this style of music is intricately cortedc

to the production and promotion of books and thars pf both the print and market revolutions. Even
though the use of shape note was a change frotmlisbd musical traditions of notation and
harmonization, both of which would soon be disfabby musical elites, these tunebooks made thsjir wa
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on Science” was one of the most famous and best-loved tunes of this popular folk
musical tradition. Its continued use — pressed into service out-of-dooreleb@atory
tune during public proceedings, enjoyed equally as well in private settings ustéhlat
political leaders as well as regular folk felt a deep connection not only telibslyrbut
also to its lofty pronouncements.

Most significantly, Sumner’s rhetoric drew on sentiments long held by ths Ode
performers and audiences at the same time that it inspired fresh objemtitresrf
ambitions. Certainly, its music and lyrics were thoroughlg modeand as such offered
novelty, but they also courted tradition — and by tapping into a longstanding wellspring
of aspiration and desire, contributed to the '®derability as a cultural producticfl. In
its praise of science, the Ogpoke to the peoplehood of the new nation, encouraging
them to look forward as well as back, inward as well as out. It allowed tharojose
measure of self-satisfaction for their accomplishments as well ascidatd high hopes
for their prospects, and to do so in soothing ways, by transcending boundaries both
personal and political. The Ode deployed familiar, indeed almost shopworn, notions
about the relationship between the individual, science, and the nation. Though the
circumstances were new, those exalted connections — science! fredoigtgvere
not necessarily fresh. Yet they persisted, as did the Olgarly, it struck a resonant

chord among many.

everywhere in the country. John Beabeplic Worship, Private Faith: Sacred Harp and Ainan
Folksong(Athens, Ga.: University of Georgia Press, 19%8orge Pullen Jacksowhite Spirituals in
the Southern Uplands: the Story of the Fasola Rbl&ir Songs, Singings, and “Buckwheat NotEE933;
reprint New York: Dover Publications, 1963).

* For more about the changes and continuities ofaalsaditions in shape note in general, see Pstie
“William Hauser’s Hesperian Harp,” 28-31.
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Deacon Jezaniah penned his patriotic anthem just as the shape note style of
writing music developed. Its immediate appearance in tunebooks and adwartsem
attests to the song’s broad appeal. The first shape note tunebooks appeared in print
around 1800, and were immensely popular, despite being denounced by musical elites
for teaching “dunce” note¥. Shape note is a simplified style of musical notation that
uses various shapes — diamonds, circles, triangles and squares — to represesd tre not
the staf> Anathema though this basic style of notation was to music masters and the
learned, shape note put musical literacy within the reach of nearly all anel],nie
tunebooks made no apologies. One of the earliest advertisemehte faasy
Instructor (perhaps the best-selling title until 1830), promised that it contained “the

rudiments of music on an improved plan ... familiarized to the weakest capacity.”

51 ChaseAmerica’s Musi¢170.

The bibliography of the earliest shape note tunkbda®complicated.The Easy Instructoby William

Little and William Smith was the first earliest atisedshape note tune book, receiving a
recommendation in a committee report by the UraSiaciety in 1798, and entered for Pennsylvania
copyright that year as well. However, to my knadge, no known copy of that book has been found and
it is far more likely the book was in print no earlthan 1802. See Irving Lowens and Allen PttBni,

“The Easy Instructor’ (1798-1831): A History andbBography of the First Shape Note Tune Book,”
Journal of Research in Music Educatidnno. 1 (1953): 30 — 55; Frank J. Metcalf, “Tihasy Instructor’:

A Bibliographic Study, The Musical Quarterl23, no. 1 (1937): 89 — 97.

Andrew Law published his shape note tunebddie Art of Singingin 1803.

%2 An example of the “Ode on Science” notated in shagte, from WalkefThe Southern Harmong.10:

et e
e e

cing  wan ebine P ﬂtmﬂ.uq-i—hu. —] mtiste with v beama are

@%iﬁﬁ%ﬂ%ﬁﬂ%w e

'ODE ON BCIENCE. _Sharp Key on G.

The merm «

3 The Genius of Libertylorristown, NJ, 3 December 1802. Cha&merica’s Musi¢170.
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Regardless, the Odeade its way into print very quickly and very widely.As early as
1805, the “Ode on Science” appeared not only in new tunebooks but the lyrics
themselves were reprinted in newspapers as “Pogtnjid when in 1806 a 32-page
“Supplement” to thélorfolk Compilerbecame available — the tunebook itself had been
published the previous year — the advertisement made clear that “an Ode oa, $gienc
Sumney” was included®® It was the only piece contained in the Supplement that the
advertisement identified by name.

The Ode, while employing at least in part a similar if more muted patriotic
swagger and tone similar to contemporary tunes like “Hail! Columbia,” did natssee i

popularity break down along partisan lifésWhich is not to say that differing parties

** Hatchett asserts that the first appearance dfQde” was in Lewis Edson, Jr.’s third edition Bfie
Social Harmonistvhich attributed it to “Hall.” However, its nexppearance in the 18@olumbian
Harmonycredits Sumner. Hatche@ompanion186-187. The “Ode to Science” is ubiquitoud #-
and 28-century tunebooks and in all other instancesdsilasd to Sumner.

Whether Sumner wrote his Odeshape note or a compiler transposed it from dowste, it appeared in
the earliest of shape note tunebooks. Musicdily,@de falls within this category of semi-folk puation,
and Sumner is not identified as the composer oftaujtionally notated music; indeed he is known fo
this one composition only. Although some standarsl were transposed into shape note by tunebook
compilers, much of the music printed in the books wrritten for this simplified style. Patterson,
“William Hauser’s Hesperian Harp,” 28.

%5 Suffolk Gazette30 December 1805. It is an open question whetteemusic was omitted because it
was already so well-known, or simply still too difflt to print. Since it appeared under the hegdih
poetry, most likely the editor felt the prose htid value.

% Norfolk Repository4 November 1806. Als@&onnecticut Couran® February 1807Norfolk
Collection of Sacred Harmor(fpedham, Mass.: H Mann, 1805).

" With lyrics written for the express purpose ofoténg the public disposition and promoting a proud
American patriotism at a time of political confli¢Hail! Columbia” was an out-and-out success. isd.
Elson,The National Music of America and its Sour¢®sston: L.C. Page and Company, 1900), 160 — 162.

Its lyricist, Joseph Hopkinson, admitted that hHemaed for his lyrics to “get up an [independent]
American spirit,” one that would “look and feel ¢éxsively for our honor and rights.” Hopkinson, ded
in Anita Vickers,The New NationAmerican Popular Culture through History, Ray BoBne, ed.
(Westport, Ct.: Greenwood Press, 2002), 119.

But though “Hail! Columbia” was received with evatore public acclaim than the Ode, and while it
almost certainly enjoyed a higher profile, it wasnediately marked — even celebrated — for its dtimes
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made no attempts to co-6pt it; certainly some did, but none succeeded in adopting it as
an anthem in an exclusionary waphe Fredonianprinted in Boston in 1810, went so

far as to add some stanzas to what it entitled the “Ode on Science and Lib#girig,” ra
against the “savage tribes infest[ing] our laAt.This ersatz version of the Ode added a
racialized danger to those facing Americans. But it is more significanthose new

lyrics continued to emphasize the tight bonds between science and “virtusdenire

that get at the reasons Federalists as well as Republicans both coulateehebr

political visions with the same rendition of the Ode.

The Ode negotiates between its unabashed patriotism and rather treacly uplift
very skillfully by using the concept of science to tie those patrioticfgelio fresh
concepts of virtue as well as to long-established and deeply cherished notionsyof utili
and education. It is the science that truly distinguished the Ode as a patodtictjan,
which were then legion, and gave it near-universal entrée, making it welcome in so
many different settings. Indeed, the early Republic saw many instaihseignce being
linked to freedom in popular song, among other print media. The song “Columbia” (as
distinct from “Hail' Columbia”) was regularly included in tunebooks from at lemeest
1790’s on. lIts verses were a commonplace: “Let the crimes of the east nafesenc
thy name / Be freedom, and science, and virtue thy fame.... Fair sciergadno thy

sons shall unbar,/ And the East see thy morn hide the beams of he’star .”

political partisanship and called the “Federal Sokdppted to the Federal March.” Elsdgtional Music,
104. See also John Task Howadir American Music: Three Hundred Years aiNew York: Thomas
Y. Crowell, 1946), 118 — 119.

8 The Fredonian10 April 1810.

¥ The Nightingale of Liberty: or Delights of Harmon choice collection of patriotic, Masonic &
Entertaining songs ..(New York: John Harrison, 1797)he Nightingale or, Ladies vocal companion
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The Ode, then, was pertinent and inspiring, welcoming and affecting, though to
be sure how it may have circulated in individual settings remains difficuktgb tut.
The memoirs of the Reverend Samuel Gilman’s New England choir days in the first
decades of the nineteenth century inform us that the “Ode’s” “splendid movements”
could “make every soul burn, and every cheek glow with lofty rapture” when played on
the violoncello, though he himself, as a man of the cloth, claimed to prefer sacred
music® Nonetheless he details the custom and the enjoyment of vocal music, especially
when describing the “rational pleasure” fellow choristers “extrddtedh tunebooks as
they “pass[ed] an evening with a few musical friends” instead of wastingitheiin
“frivolous” pastimes> And though he calls it “rational” pleasure (which it surely was
when compared to the salubrious pastimes of “cards, coquetry and scandal”), Gilman in
fact understood quite well the seductive, almost enrapturing, power of communad singi
when he rebuked fellow music-makers for singing “to the praise and glory oflees se
alone” instead of to God*%.

Music was certainly a “vital force in the new nation,” and took on increased

importance in public celebrations, especially (though not exclusively) af duly

(New York: R. Packard, 1807)he Town and country song book, a collection of, ievorite, and
national songgPhiladelphia: J. Biorden, 1813).

0 Samuel GilmaniMemoirs of a New England Village Choir. With Odoasl Reflections(Boston: S.G.
Goodrich & Company, 1829), 19. Gilman has verytlig fictionalized his work, mostly by changing the
names of the town and its inhabitants. Thoughadliff to date with absolute precision, Gilman atser
that the entire work was written “before the Bunkidf Monument Celebration,” 116. Gilman’s own
movements help in dating his choir days, as he vethto South Caroline in 1819 and spent the rebisof
life in Charleston.

61 Gilman,Memoirs 123.

52 Gilman,Memoirs 37.
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merriment®®  But the triumphant rituals of music were not reserved only for political
revelry. Educators too gave thought to the role that music could play in the formation of
the body politic in the aftermath of the Revolution. No less a proponent of education
than Benjamin Rush wrote that to “those who have studied human nature, it will not
appear paradoxical to recommend ... a particular attention to vocal.inds he saw it,
music had “mechanical effects on civilizing the mind,” and prepared it to take in
virtuous influences, thus producing virtuous acts. Music’s role in such civic formation
was “so often felt and recorded” that Rush argued it was “unnecessary” totaetgi
further® He was by no means alone in his beliefs about the public good that would
follow from universal training in music, and such instruction certainly had an expande
place in the curricula of the colleges in the years after the RevofdtiBraen public
lectures could include a musical component, designed specifically to imprint the
lessons intellectually as well as expressively. Charles Willsole Beaually delivered
public talks on natural history, beginning in 1799. His first course of lectures were jus

that, long talks on natural history. But the “Discourse introductory” to his second

% Richard C. Spicer, “Popular Song for Public Cedtion in Federal Portsmouth, New Hampshire,”
Popular Music and SocieB5, no. ¥2 (2001): 1 — 99. Spicer’s article exania federalist port town, but
the contemporary trends he examines are certafigcted elsewhere, though especially in New Erdjlan
and along the eastern seaboard towns.

% Benjamin Rush, “A Plan for the Establishment obRuSchools and the Diffusion of Knowledge in
Pennsylvania .” in Frederick Rudolph, essays on Education in the Early Repulfiambridge, Mass.:
Harvard University Press, 1965), 16. Rush pubtidhie essay in 1786.

% Phillips Exeter Academy, the University of Pennsyiia, Harvard and Yale, among others. See
Kenneth Silvermani Cultural History of the American Revolution: Pting, Music, Literature, and the
Theatre in the Colonies and the United States fitmariTreaty of Paris to the Inauguration of George
Washington, 1763-178Wew York: Thomas Y. Crowell, 1976), 477 — 478.
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“course of lectures on the science of nature” in 1800 included “original music, canpose
for, and sung on, the occasidii.”

In his talks, Peale capitalized on the power of music to better impress upon his
listeners “how important [was] the knowledge of Natural Science to ewasy of
citizen.”®” He “addressed the Farmer; the Merchant, and the Mechanic; ... and all those
professing the fine arts...” in order to convince them that their very “comfort, rregspi
and support” depended on such scientific knowledge. So too did their virtue and their
freedom. Because the “mind of man is ever active,” Peale proposed that it reelbded t
“employed continually.” Only thusly could the citizen be “effectually ... drawmfr
vicious habits.*®

Peale did not articulate the emotive and conducive powers of music, but the
intriguing link he did choose to highlight, between science and liberty, wasantead
emerged in public talk prior to the Revolution, when the “Sons of Science” (presumably
related to the Sons of Liberty) could be “supplied with ... capital works” from a
Philadelphia booksell&F.

The claims for the utility of scientific subjects grew increasegag@ally when
such usefulness could be framed in ways that would shed luster on America. Addressing
the American Philosophical Society in 1774, Benjamin Rush linked science to liberty —

and charged Americans with maintaining an ideal environment in which science would

% Charles W. Pealéntroduction to a course of lectures on naturaltbig. Delivered in the University of
Pennsylvania, Nov. 16, 179®iscourse introductory to a course of lectures lo@ $cience of nature; with
original music ... Nov. 8, 1800The songs themselves were written by RembraralePe

®” peale Discourse introductory4.

% peale Discourse introductoryl0.

% pennsylvania Gazetté May 1773; 7 September 1774.
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thrive.”® In his address before the Philosophical Society the following year, the pre-
eminent American astronomer David Rittenhouse reiterated just suchesgistim

explicitly linking “Improvement in Science” to “Happiness,” and entrusting both to
“America.””* On the “Future Glory of America ... shall fair Science feast,” assured one
public pronouncemert. Looking to make American “independence ... an object not
unworthy” of French interest, one theorist proposed that nothing could be “more
glorious” to France than helping to establish in the United States “a youyrigeethat

will one day be the seat of science and the &ts.”

As public celebrations of the 4th of July gained in prominence once the
revolutionary generation died off, those jubilees in the first years ofitle¢eenth
century frequently featured the “Ode on Science.” And just as “Hail! Columbia”
became the Federalist anthem, so too did the “Ode” find itself pressed int® $Brvi
dueling partisan§* When in 1805 the Federalists of Bangor, Maine celebrated the
“Independence of America,” with what they deemed “splendour unequalled,” they
certainly included “Hail! Columbia” and “Washington’s March.” Not surmggy, their

toast to the “Arts and Sciences” was cheered with the singing of theciD8eience ®

"9 Benjamin RushAn oration, delivered February 4, 1774, before Ameerican Philosophical Society,
held at Philadelphia.,.(Philadelphia: Joseph Crukshank, 1774).

"I David RittenhouseAn oration, delivered February 24, 1775, before Ameerican Philosophical Society,
held at Philadelphia, for Promoting Useful Knowled@hiladelphia, 1775), p.n.n.

"2 pennsylvania Gazett8 June 1778.
3 Pennsylvania Gazetté October 1779.

" Neither was it performed exclusively at indepermecelebrations, though most printed notices focus
4th of July festivities. Several instances follow.

> Gazette of Maine, & Hancock AdvertisérAugust 1805.
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But when the “Republicans of New-London” held their celebration of the “Anniversary
of American Independence ... with a spirit highly patriotic,” they commenctd wi
“appropriate singing ... of an Ode to Sciené®.When the Bunker Hill Association of
Boston held its “Republican Celebration” the following year, they too opened the
performances that followed the procession with “Ode on Sci€ficarid although the
published account of the celebration in Warren, Rhode Island, was not explicit as to the
partisan leanings of the celebrants, it “noticed with peculiar pleasucenmgany of

Federal Blues.. in complete and elegant uniform;” the Ode “concluded the exercises”
of the day’® For a generation at least the “Ode on Science” formed a part of communal
4th of July celebrations and other overtly political celebrations as well; Nekv Yor
Governor Clinton’s re-election gala in 1820 toasted the “Arts & Sciences” with a
rendition of the Odé® And when in 1821 Andrew Jackson was installed as governor of
the newest U.S. Territory, “a gentleman from Pensacola, Florida” traedran account

of the proceedings in a letter to a “friend in Bedford, N.H.” In it, he describeditbystr

on the main public square as they “marched round the American flag” raisetidhere

the musicOde on scienceThus closed the ceremorf.”

8 American Mercury14 July 1808. The Ode is identified as “to” Extthan “on” Science, an occasional
error in nomenclature.

" Independent Chronic)és July 1809.
8 Bristol County Registe8 July 1809.

" New-York Daily Advertiserl6 May 1820. To be sure, most performancesefttie published in news
accounts did revolve around celebrations of natimmependence; however, a Shakespearean celebratio
held in 1864, to honor of his 30®irthday, also included a performance of the Odewell Daily Citizen
and News25 April 1864.

8 New-Hampshire Patriot & State GazetBeSeptember 1821. The Ode seemed to serve eweryo
equally well, including a group of Maine Whigs, wimb1838 composed their own original lyrics to the
melody that honored their disdain for the JackstimesTories, and the Loco Focoslew Hampshire
Sentinel 15 February 1838.
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Jezaniah Sumner almost certainly had no expectation that his Ode would be so
durable and so celebrated. The printed notice of the Bristol Academy’s opening did not
even mention the Ode by name, noting only that the witnesses first “were saliited wi
piece of excellent music,” then a benediction “which was succeeded by flusic.”
Moreover, Sumner’s was by no means the first or the only lyric poem Americans
addressed to science during the eighteenth-centuryPdiesylvania Gazettarried
an account of the anniversary commencement at “Princetown” which included “[t]he
singing an Ode on Science, composed by the President of the College,” the poet Samuel
Davies®® Likening science to a “bright Beam of Light Divine” that tolled the “Danf
immortal Day,” Davies Ode was an invocation to science to take up residehee in t
“this Western World ... And its wide Wastes refine.” And @@umbian Phoenix
advertised in early 1800, listed an Ode to Science in its Contents, under®Poetry.

Sumner likely intended that his congratulatory Ode honor the occasion — the
Bristol Academy’s first exhibition. But by dedicating the Ode to the Acgtem
preceptor, he also paid tribute to the Reverend Simeon Doggett. That compliment must
have pleased the Rev. Doggett, as the'©Oebehortations aligned closely with his stated
views on the benefits of education. These Doggett had laid out in full at the dedicatory

address on the occasion of the Academy’s “rise into Existence” in July 1796. Dxoggett

81 Boston Gazette, and Weekly Republican Joyth&lugust 1796.

8 pennsylvania Gazett8,October 1760. The president of the college veamu®| Davies, a Presbyterian
clergyman and poet, so we do in fact have a coplgeoOde’s lyrics though not the melody. SeeénRid
Beale Davis, edThe Collected Poems of Samuel Day{@ainesville, Fla.: Scholars’ Facsimiles and
Reprints, 1968).

8 Columbian Centinel8 February 1800. Thus far an actual copy obitek has not come to hand; and
which Ode this might be remains to be confirmed.
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“very excellent Oration, in which the advantages of a good education were held up, in
terms sufficient to do honor to any Gentlemen,” were published by the Trustees of
new Academy the following ye&f. Without delving into the specifics of his views on
the responsibilities of American schools as they were then emergingabtheir role
in the developing nation should be, we can say that Doggett dreamed big. His essay, like
so many others issued in the aftermath of the Revolution, thought about education in a
national context, and was “sustained by a dream of the nation that [was[fo be.”
Doggett, like other thinkers, wanted an educated nation. Far from “merelye@peat
platitudes,” these discussions of education were overtly political, with pblitica
repercussions. To highlight them gives due credence to the rhetoric surrouniling the
schemes, as well as the ambitions they encapstifated.

Benjamin Rush claimed “nothing was more common” than to confuse the
“American Revolutichwith the “late American War.”®’ As Rush saw it, the war had

ended but the “American Revolution” was ongoing, and he called on “Philosophers and

8 Simeon DoggettA Discourse on Education, Delivered at the Dedmatnd Opening of Bristol
Academy ..(New Bedford, Mass.: J. Spooner, 1797). Also iederick Rudolph, edEssays on

Education in the Early Republ{€ambridge, Mass.: Harvard University Press, 19@%jvertised in the
Providence Gazette and Country JournE8 June 179@oston Gazette, and Weekly Republican Journal
1 August 1796.

8 Rudolph,Essays on Educatigix.
8 See Lawrence Cremin’s three volume opus on Amemchication, which remains the most extensive
treatment of the whole subjec&merican Education: The Colonial Experience, 16Q7783(New York:

Harper, 1970)American Education: The National Experience, 178865(New York: Harper, 1980).

Also, Richard D. BrownThe Strength of a People: The Idea of an Infor@iidenry in America, 1650 —
1870(Chapel Hill: University of North Carolina Pre4996).

For an up-to-date summary of the historiographileddates, see Siobahn Moroney, “Birth of a Canoe: Th
Historiography of Early Republican Educational Tgbty” History of Education Quarterlg9, no. 4
(1999): 476 — 491. The dismissive phrase is MoyéBirth of a Canon,” 483.

87 Benjamin Rush, “Address to the American Peopl&& American Museuth no. 1 (January 1787): 8 —
12; 8.
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friends of mankind” to help in the creation of an American empire basekhowledge

as well as virtue® The Ode condensed the arguments of the moment (over federalism,
state or nation divisions of government; over educational curricula, public or pforate
boys only or co-ed) and submerged them under the hazy yet laudable goal of being an
American. What might that be? It was unclear, but part of that identificatiomdetha
adherence to particular virtues and support of certain goals, all largelyedrestak of

which “science” — abstract learning, concrete development, popular pupglikda
technology, inchoate ambition — science, attended by freedom, bestowing irtynortal
was a constituent componéiit.

The Ode acted as a form of public discourse as well as a popular entertainment,
as patriotic and political spectacle as well as personal inspiratiampleRarned to the
comforts, the inspiration, the reassuring yet elevating promise of goodnaggsand
national glory intrinsic to it. Particularly at times of uncertaintg discord, extolling
the benefits science in communal song reinforced a mutual dynamic: aE#mae

Science called on them! The concept, much less the practice, of sciencespdimitt

8 Rush, “Address to the American People,” 12.

8 At another time in our national history, one pbssmore uncertain and politically febrile thanthe
aftermath of the XYZ affair, when the future of tha&tion once again was doubt — would it continire?
what form? — Americans once again turned passibnee¢he public performance of shape note, and to
the “Ode on Science” in particular. In what weafled “Old Folks Concerts,” a series of musical
performances that revived the “ancient psalmodfhich the Ode formed a part, were put on all asro
the country. See Judith T. Steinberg, “Old Folks¢erts and the Revival of New England Psalmody,”
The Musical Quarterly 5%0. 4 (1973): 602 — 619. Steinberg, “Old Folks Guts,” 604;San Francisco
Bulletin, 16 August 1860. Beginning in 1854 (and contindimgmore than 50 years) these concerts,
performed both by professional troupes as welbaallcommunity choirs, tapped into a yearning far t
earliest days of the shared national past. Indeggdart of that nostalgia, many of the choristieessed in
the fashions of their ancestors, including George Martha Washington; they tuned to ancient pitigles.
And the “Ode on Science” was a favored song dfalse concerts, perhaps the best-loved of all. fiféte
instance of an Old Folks Concert appears in thogieal literature in 1854Portsmouth Journal of
Literature and Politics18 November 1854; and the last in Duluth in 19D&uth News Tribune24
November 1905. In between, these concerts (an@dad were sung from Massachusetts to California.
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ordinary as well as the influential to step out of the realm of politics in ordigrtdhie
virtue that their politics both conferred and demanded. At the same time, the viytue the
imbued themselves with naturally, as a consequence of their politics, led to
accomplishments in science. And as it had when first written, slipping pasintirees
of that exhibition day at the Bristol Academy, the Ode inspired pride in thermhst a
hope for the future, and pleasure and satisfaction in themselves. The “Ode on’Science
spoke to Americans and for them, providing reassurance about the past angaogng
to their future hopes and aspirations.

In eighteenth-century America, science was not an exclusively el
Rather, it was a feature in some form in most people’s lives. While not a neatnadigr
the concept, as well as the practice, of science invited people from mamngrdiffe
backgrounds, urban and rural, native born or emigrant, elite as well as ordinary, to
participate. They neither participated equally nor were regdal by their participation.
However, those varied practitioners were able to engage with science witlhdut m
regard to the mantle of parochial identifications. Science helped provide thamnool
training to do, and to be, other things. This extended and democratized science, as
expressed in the Ode, the pages of Morse’s geography, the declarationstidicscie
contributions in Jefferson™otes on the State of Virginiand in a host of other sources,
also came to represent both an American culture and a national identity thatlateaw

people of the new republic to proclaim that “science sets her sons among the stars.
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