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Chapter Two – Public Science

The intent of this dissertation is to characterize science, technology, and medicine in the colonial

American newspaper.  Currently, no work fully and specifically explores the means by which the

newspaper played a part either in endorsing or by critiquing these important elements of the

Enlightenment.  This chapter first delves into some justification for the uses of certain

terminology – such as “science,” “natural philosophy” and “technology”.  A detailed review of

the literature of newspapers and communication follows.  The remainder of the chapter more

closely examines the literature that addresses the debates and efforts to place Enlightenment

thought into the public domain in the 18th century.  The chapter ends by noting the relevance of

some contemporary descriptions of science.

Definitions

A few major distinguishing themes run through most of the literature concerning colonial American

science.  A few of these themes lie outside the scope of my own examination yet point to some of

the definitions and understanding needed for that examination.

One distinction made in exploring colonial science concerns the autonomy and uniqueness of that

science with regards to British science.  Bridenbaugh makes the fairly patriotic case that this

homegrown natural philosophy had some fairly unique features in terms of pragmatism.  In contrast,

Stearns and McClellan argue that organization composes a paramount aspect of science and

therefore American science plays a supporting role in that.  As determined in the research for this

dissertation, the number and character of the articles in the paper (and the comparative lack of

articles) appear to place American science as fairly insignificant in the European world of science.

On the other hand, a few articles did reveal some potentially unique characteristics at least in terms

of how the newspaper presented science.

Many of treatments of the history of colonial American science also make attempts to classify the

science of colonial America with what we know of science today.  For example, Cohen argued that
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Franklin was the only "true" scientist in the colonies.  Judith Karst, in her examination of patent

medicines and the claims made by them, wanted to distinguish between valid and invalid scientific

arguments.  This approach imposes a modern interpretation on a number of bodies of knowledge

that did not necessarily include the same perspective at the time.  However, we cannot ignore the

perspective that history has given us.

My intent has been to look for instances in the eighteenth-century concerning subjects which

obviously might come under the auspices of contemporary science, and thus potentially represent

the origins of contemporary science.  As evidence of the value of this approach: in chapter five a

reprint of a list of subjects promised by Samuel Keimer, editor of the Pennsylvania Gazette, seems

to encompass the whole of enlightenment thought.  As one might anticipate, these subject divisions

reflect different degrees of intellectual development.  However, since this dissertation positions

elements of the enlightenment as negotiated knowledge and practice, and presents newspaper

articles as part of that negotiation, it takes no subject on Keimer’s list – acting as a guide – as firmly

inside or outside “science.”

According to the Oxford English Dictionary, in its broadest sense, “science” is “knowledge” in

contrast with “belief”.  More narrowly defined, it is a particular branch of knowledge acquired

by study, including the arts and other skills.  Its most modern sense places it synonymous with

“natural and physical science” which sometimes eliminates the social sciences (such as the “the

dismal science” economics) and even the field of mathematics.  For the sake of this dissertation’s

titles, focus and conclusions, “science” seems closer to the second definition above: a branch of

knowledge acquired by some study.  We shall include the social sciences and mathematics as a

component of “science” and, more, include medicine and the study and creation of technical

artifacts as well.

This approach recognizes the heritage that contemporary organized science owes to the

organizations, studies and writing of eighteenth-century explorers of nature.  However, the terms we

shall use most often to describe the pursuit of these explorers – and were used most often in the

eighteenth century - were “natural philosophy,” “natural knowledge” and “natural science,” the

pursuers as “natural philosophers.”  While the term “science” by itself does appear as seemingly
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synonymous with “natural philosophy” it does not occur nearly as often.  Another term sometimes

used is "experimental philosophy" which Franklin in a letter to Kinnersley detailed in chapter seven,

seems to use almost synonymously with "science".  I also have studiously avoided the anachronistic

term "scientist" since that did not come into existence until the 19th century with William Whewell.

Seekers of knowledge of the natural world also were alternately called “philosophers,” “the

illuminate,” “Scholars,” “Savants,” “virtuosi” (although this term was often used in jest according to

Anderson) and members of the Republic of Letters.

An important aspect of this dissertation concerns the process of creating the definitions of science

through the newspaper.  Transformations in the uses of these terms occurred in the 18th century and

have occurred since.3  Examining the etymology of terms associated with science frequently

shows the definitional tensions that existed.  The term “The Enlightenment,” for example,

originated in the 19th century and was even used derogatorily to describe the French philosophers

of the 18th century.  The term “enlightenment” could mean receiving mental understanding, but

also spiritual understanding.  Philosopher, a term now largely used for describing a seeker of

knowledge in metaphysics and morality, also included, in the 18th century, men learned in the

physical sciences.  Early in the century, it also referred to the alchemists seeking the

“philosopher’s stone” to turn lead to gold and potentially cure wounds and diseases, a reference

little seen in colonial newspapers.  Unfortunately, I cannot point to any particular time in any

particular newspaper when the term “science” superceded “natural philosophy,” only where they

may have coexisted.

One stalwart term of the scientific method – empiricism – has a complex history as well.

“Empirical” (derived from “empiric”) describes a practitioner of health whose practice is a result

of inductive experience versus deduction from theory and, thus, is a charlatan.  Rather than

include empiricism as a component of proper method, it often got placed in opposition to it.

Empiricism needed to be applied “rationally,” deduced first from principles, to escape this

depiction.    Interestingly, a number of writers, even into this century, have placed rationality in

direct contrast to religious belief and thus ignore the original arguments that the processes of

natural philosophy work to describe God’s handiwork.

                                                                
3 The etymology of these words comes largely from the Oxford English Dictionary.
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Despite these linguistic transformations, when examining the articles, the intent given the

terminology becomes more clear and easier to define.  For example, literary references to medicine

and technical artifacts might also come under the rubric "arts" as in "arts and sciences".  An attempt

has been made throughout the dissertation to make that distinction when the author of the

newspaper article likely had that distinction in intent.  The terms of “natural philosophy” (the study

of such things as astronomy and pneumatics) and “natural history” (the study of plants and animals)

are also sometimes differentiated by writers, but not always.  Thus, “natural philosophy” may or

may not definitionally subsume “natural history” in the articles but for the sake of many of my

discussions I will usually use “natural philosophy” in that way.  Yeo notes that the terms "physical

science" and "natural knowledge" were also alternately used as both catch-all phrases for “natural

philosophy” and as more narrowly distinguishing between "natural philosophy" and "natural

history" respectively. 4  I tend to use "natural knowledge" in its broader sense unless forced

otherwise by the text.

I do use the term "technology" occasionally to create an understanding in a modern audience.  For

the most part, when I need to make the distinction I mean the human-manipulated artifacts and/or

their attendant processes.  The term post-dates the 18th century where "mechanicks" or "techniques"

might have been used.  My intent has been to use it to encompass the "Arts" in "Arts and Sciences"

(or craftwork) as well as the devices connected to doing natural philosophy in the 18th century.  One

of the arguments of this dissertation is that "improvements" (another 18th century term) in artifacts,

from the construction of shoes to the deployment of lightening rods, at least in the newspaper, often

utilized the same language as natural philosophy.

Throughout this thesis I will occasionally distinguish between 'public' and 'private' science.  Many

of the historians of science I draw upon argue that science became 'public' in numerous ways

during the enlightenment.  The surveys describe the work of Priestley, Martin, Kinnersley, and

others to bring empirical philosophy to a broader audience.  The question for the seventeenth and

eighteenth centuries, as well as today, remains how much was and is science 'public' in that people

                                                                
4 Yeo, p. 24 - 33.
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participate in the creation of facts.  Numerous scholars believe that science does not live up to its

ideal.  Golinski summarizes the ideal in Science as Public Culture:

When scientists and philosophers say that scientific knowledge is public, they
seem to mean that it is accessible to all.  Science has its basis in empirical facts, so
anyone with normal senses can come to understand it.  It is also thought that
everyone can contribute to scientific knowledge, at least in principle.  All claims
are meant to be judged on their coincidence with the agreed-upon facts, without
reference to the circumstances of their origin.  Claims about the natural world
become accepted scientific knowledge in a process that is supposed to be open and
egalitarian.  The scientific community is sometimes even taken as a model of an
ideal open society.

As many scholars who I detail below have shown, however, the lay person's experience of science

as it impacts her/his life, rarely deals with how it is manufactured.  Facts are messily created in

exclusive laboratories away from public inspection, and come to public light when they are solid

and beyond public critique.  So 'public science,' as it should be viewed, is 'publicized science' or

'popularized science': the marketed results from those inside an exclusive 'guild' to those on the

outside.  Yet, the boundary between 'lay,' 'public,' or 'outside,' and 'inside' can never be completely

distinct.  And, while few in number, in the mid-18th century colonial American newspaper we see

several incidents that correspond to the forefront of scientific debate.

Newspaper Literature

Eighteenth-century America finds both science and the newspaper in their youth. This study shows

their interactive and mutually supportive development by presenting an historical perspective on the

role of the periodical press in the presentation and development of science in colonial America.  My

approach illuminates the socially embedded character of science, a social institution that demands a

degree of public support and understanding and, at another level, of peer review.  While this study

follows much of the letters and discussions of frontier science through secondary literature, I also

directly access the newspaper to show the public negotiation as well as the public witnessing and

legitimation of science solicited there.  It further links the character of eighteenth-century newspaper

representations of science with a scientific worldview so prevalent today.
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Since few works have tackled these issues directly, I needed to access and categorize the articles

of a number of colonial newspapers.  I detail the selection and method of reading and classifying

those newspapers in the chapter on methodology, however, I want to qualify my own

conclusions at the outset.  I only accessed four newspapers of approximately a dozen that existed

in continental America.  To my mind, one important newspaper that did not become a part of the

study is William Bradford's Pennsylvania Journal, a direct competitor to Franklin's Pennsylvania

Gazette in the later part of the period.  In addition, my study became constrained geographically.

I did not directly access three major cities: Boston, New York, and Charles Town.  Secondary

literature did help with some of these towns for specific subjects.  Judith Karst extensively

detailed the world of newspaper medicine in South Carolina and, to a lesser extent, Georgia,

Maryland, and Virginia.  The number of books and articles on smallpox inoculation helped in

understanding the role the Boston papers played in that controversy. In addition, one result of

this study has been the realization that physical and temporal context, as well as editorial control,

could make a difference in the way newspapers presented science.

Despite these limitations, I believe my selection still works well in presenting the types of issues

and style of science presentation as a whole for the colonies as well as specific instances.  For

one thing, the newspapers I have examined reprint many of the articles from newspapers around

the continent (as well as the Caribbean and Europe); for another, Franklin's very successful

newspaper acted as a guide -- either as the bellwether paper in Franklin's own printer network or

as competition to others.  However, I will freely admit that a proper study of all of the intricacies

of colonial newspaper science would require more primary data.

The reader of this dissertation must also keep in mind several other caveats.  What constitutes the

writing public -- despite the high literacy rate -- seems to often exclude many women and

individuals from the lower economic classes.  Colonial white protestant elite males constitute the

majority of contributors to the newspaper.  However, I have tried to point out the few times that

women, or religious or racial minorities make visible contributions.  In addition, we can only

assume the numbers and types of people that made up the reading public although, as we detail in
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later chapters, we know that many individuals received their news from the newspapers, even those

who did not read.

Another interesting twist in examining newspapers for this period comes from the increase in

numbers and refinement of advertisements, printing technologies, and transportation technologies.

Accordingly, these trends assisted in the evolution of the newspaper from a principally text archival

mechanism to a more primary source of prompt communication among a quickly increasing

population.  Additionally, a problem exists with historically examining a communication device in

an era that has relatively few textual resources.  Many of the histories I might draw on for

comparative historical evidence have used the newspaper as a large component in establishing facts

and sequences of events.  Also, modern communication theory does not translate well back to a time

of few papers, readers, and articles.  Baselines are difficult to establish and any quantitative analysis

remains elusive.  For that reason I utilize the communication theory approach of Kaufer and Carley

(1993) and the historiography used by Richard Brown.

What Kaufer and Carley argued by looking at communication in the 19th century was that

communicative devices are interactive and potentially supportive elements in the creation of

knowledge. For example, newspapers did not supplant oral networks, pamphlets, or letter writing

but augmented the movement of information.  Advertisements in newspapers might solicit the

public to the benefit of books, pamphlets and lectures.  Information in the newspaper might be

passed on to other individuals orally.

At the same time, these devices also legitimated the movement of different types of information,

gradually creating (and reflecting) a political/social/commercial order organized around what,

according to Richard Brown, became 'mass communication' in the nineteenth century.5  The mid-

colonial explosion of printed words loosened the grip of the elite's monopoly on information

transfer.  The exchange of knowledge still retained a degree of hierarchy, yet also expanded

accessibility.  In his portrayal of Boston merchant Samuel Sewell, Brown asserts that personal

encounters characterized the most utilized form of communication for many walks of life in the

early eighteenth century.  For those involved in natural history or natural philosophy the use of

                                                                
5 Brown (1989), p. 17.
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letters also out-distanced the use of the press.  Yet, according to Chartier6, the rise in silent reading

created a public redefinition of the private, a redefinition that contributed to an increasingly

competitive and individualistic society.  The movement of goods was an integral part of that society.

Print facilitated the increased need to meet market demands: for natural philosophy, commerce, and

more.7  Print became available, was made available and legitimate to all who would sell and buy

goods, philosophy, information, or a way of life.  According to Brown, by the Revolution, spurred

on by republican ideals, people increasingly understood information to be common property.  The

most important source of that information was the impersonal newspaper.8

Communication was often accomplished through means other than print.  Public oratory, sermons,

gossip, and other means of spoken communication often provided a faster vehicle for moving

information.  Oral networks often were seen as more reliable than print.  Brown writes of gentlemen

receiving knowledge orally in rapid and accurate form from subordinates: "breakdowns in the local

information networks were virtually unknown."9  However, the colonists felt that journals were

important for the communication and preservation of information, as well as for the level of

civilization that they hoped to achieve.  The first newspapers of the eighteenth century could not

even turn a profit yet they survived under royal rule.

Eventually, newspapers carried advertisements, made a profit, and became cheaper and faster to

produce.  The time period that I am examining is a turning point in the life of many of the

newspapers.  The increase in advertisements and text, as evidenced by the Pennsylvania Gazette, is

an obvious indicator of the decreasing cost of printing. 10  Printers like Benjamin Franklin acted as

booksellers, movers of merchandise, and self-promoting advertisers.  Having the position of

postmaster increased the opportunities for profit and success as well as sources of information. 11

Meanwhile, letter writing, once a quasi-public form of communication, became a private form,

while printing became a source of casual or ephemeral sorts of information. 12  Thus, copyrighting

                                                                
6 Chartier, 1989a
7 See Golinski (1988, 1992), Stewart (1992), Shapin (1990), Shapin and Schaffer (1985), and Schaffer (1993).
8 Brown (1989).
9 Brown (1989), p 52.  He also mentions the merchants of Boston receiving news faster through face to face
interaction on p. 112-114.
10 Barrow (1967).
11 Brown (1989).
12 Brown (1989), p. 8.
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and attributing sources became more important and, further, the number of unattributable printed

articles and letters decreased.

Despite these changes in the makeup of the newspaper and its relationship with the public, I have

found that many of the characteristics -- including those related to science -- that we observe in

modern newspapers occurred to some extent in the colonial newspaper.  Traditionally, the gestation

of many of these characteristics has been attributed to the 19th century penny press.  At least three

authors, David Copeland, David Sloan and Julie Hedgepeth Williams, have pushed the idea that

many characteristics attributed to the 19th century press occurred much earlier.13  Many authors

in my bibliography either explicitly or implicitly side with the idea that the importance of local

news and the large amount of space given to advertisements and sensationalist accounts all began

with the penny press.  Copeland argues that studies of the history of news, outside of examining

freedom of the press or the political press, are relatively new in media history and those that focus

on it tend to begin with the penny press of the 19th century.  The classical mistake that many authors

have formerly made in comparing the penny press of the 19th century with the press of the 18th

century is look at the colonial press during the early or late 18th century.  The early part of the

century finds the colonial newspaper at its infancy when it depended on government approval and

support.  The later part of the century, around 1770 and beyond, occurs during the Federalist period

when much of the news did involve political issues.

If my own findings and Copeland's approach holds up, then the penny press rediscovered the style

of the mid-eighteenth century.  I do not have enough of a grasp of the whole of communication

history to make that claim.  However, I can accurately state that the amount of space given to

advertisements in the newspapers that I've examined in the middle part of the century did increase

substantially to a point where it constituted the majority of the page space.  The paper also gave

plenty of space to local news, from the most mundane to the most important of events.  And, from

what I have read, the sensationalist tales occasionally inserted in the colonial paper equal the most

thrilling of the penny press and more than equal those of today's papers.

                                                                
13 From personal correspondence with David Copeland.  Also see Sloan and Williams (1994).
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My efforts parallel Copeland's in another way.  A number of authors, such as Cook and Lemay,

categorize newspaper literature in terms of high and low literature.  Nevers, using almost

impenetrable post-modern prose, endeavors to place the text in terms of his own definition of

"sublime."  I am more interested in describing the articles in terms of their intent.  Of course, to

whatever extent I could deduce that style was a component of intent, I recognized it.  I also bore in

mind that it always remains variably difficult to discern intent from a textual resource.

Nevertheless, and with apologies to deconstructionists, I think I made reasonable evaluations based

on the evidence and resources available.

To put editorial content of newspapers in perspective I needed to use the bibliographic works of

Richardson (1931), Gascoigne (1985), Mott (1930), and Kronick (1976).  This assisted the effort in

realizing that the newspaper's articles and advertisements were not only addressed to the public, but

towards the public with respect to competitive journals.  Many instances occurred where editors

scrambled to publish unique contributions or alternative viewpoints, an issue I address in Chapters

Five and Six.

The increase in the availability of print allowed for an increase in specialized journals as well.

However, there was no journal in the colonies specifically oriented towards natural philosophy until

the advent of the journal of the American Philosophical Society in 1769.  Not even any of the

general magazines lasted for more than two years.14  Kronick (1965) speculated that the American

general periodical might have taken the place of such a journal for the communication of natural

philosophy.  It was this comment that initially began my study of natural philosophy in the colonial

newspaper.  My answer: a qualified 'yes and no'.

Science and Natural Knowledge

A number of varied sources inform this discourse in terms of eighteenth-century science.15  The

dissertation required utilizing many of the traditionally oriented histories that examine key

                                                                
14 See Mott (1930).
15 For a breakdown of many of the references used in this work see Appendix A: Annotated Bibliography.
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figures and episodes of the Enlightenment in colonial America.  Certain figures and episodes,

such as Franklin and his work with electricity, or Boyleston and Mather and the small pox

inoculation controversies, seem well explored. Finding information about the medical practices

of colonial America proved the least difficult.

Other areas of exploration, however, such as understanding earthquakes, the weather and

colonial American technology, presented a problem with far fewer works to choose from. In

general, most of the work related to science in the eighteenth century, especially in print and

periodicals (other than incidental accounts) and its cultural significance, focuses on Europe. Of

those that do address America, most of the works concerning colonial American science and

technology don’t address the communication of natural knowledge and technique or its meaning

for a lay audience.

Exploring colonial America, only one author, Eisenstadt, seems to have explored the cultural

meaning of the weather.  Another, Kevin Lee Nevers, although the exploration constituted only a

small component of his dissertation, wrote of the language in newspaper articles about

earthquakes and volcanoes.  Others, such as Samuel Horton Brown and James Harvey Young

actually focus on the advertising engaged in by physicians in America.  A unique find was

author, Judith Karst, who wrote a dissertation, "Newspaper Medicine," which mostly details the

role the newspaper played in the medical practice of three colonial provinces: South Carolina,

Virginia and Maryland.

While few in number, these works show the importance of natural knowledge in the colonial

American newspaper.  According to Eisenstadt, discussions of the weather became a unifying

force in American culture.  The newspaper, then, might have played an instrumental role in this

communication and that question helped guide my exploration.  The role physicians gave to the

newspaper in the south, according to Karst, and in advertisements, according to James Harvey

Brown and Young, also served to guide my reading and categorization of newspaper medicine.

For example, to what extent did the newspaper serve the commercialization of medicine (and

natural knowledge) and its acceptance by the public?
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The works exploring key episodes in American natural philosophy, such as Franklin’s work with

electricity also guided the dissertation.  To what extent did the newspaper help in promoting

Franklin’s theories?  Or, for that matter, help in creating Franklin’s work as a key episode in

American history?  What lesser-known incidents in the exploration of natural knowledge did the

newspaper present as key events at the time?

A number of authors do detail the organizational aspects of science in Europe and 19th century

America.  Some of the authors note that the organizational aspects of natural philosophy, through

clubs, societies and the "Republic of Letters" became an important element in the public

acceptance of natural philosophy.  For this dissertation, this begged further investigation: To

what extent did the newspapers work in concert with these organizations?  In addition, was

organizational and private communication given a place in the colonial American newspaper and

to what extent?

One of the bodies of works that initially inspired this dissertation and concerned itself with public

and private science loosely belongs to the rubric of the sociology of scientific knowledge (SSK)16 –

a  component of the Social Study of Science and Technology (or Science and Technology Studies

- STS).  For my part, all these works did not really address the situation in colonial American

science.  However, they do give some interesting comparisons and historiographical techniques

for placing science in a broader culture and showing the metaphysical negotiations that occurred

in various communicative formats. For example, Millburn wrote of Benjamin Martin as "Author,

Instrument maker and Country Showman," a suitable comparison for Franklin and Kinnersley.

For that reason, this body of work deserves some explication.

SSK worked its way into the sociology of science in the 1970s.  Alternately known as the Strong

Programme, or relativist/constructivist studies, this family of approaches, while focusing principally

on European science, argued for appreciably altering the understanding of science by focusing on

science in action.  Scientific knowledge and practice were far more socially provisioned and

provisional than previously imagined.  By examining contemporary laboratory settings, many of the

                                                                
16 When dealing with notions of the public, the work of Golinski, Yeo, and most of these authors derives from the
Habermasian theories of the "public sphere."
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works reordered the authority of scientific knowledge.  Influences such as race, class, gender, and

self-interest have been shown to play a part in the production of facts.  Social constructivism

scrutinizes scientific norms: their uniqueness, degree of institutionalization, and effectiveness in

motivating and prescribing action.

Further, an aspect of constructivist inquiry has become the symmetry of influence.  In Leviathan and

the Air Pump, Shapin and Schaffer (1985) created a decisive episode in empirical science with

Boyle's work with the air pump.  More than turn constructivism towards the past; they moved it to

what Harry Collins (1987) calls a fourth stage.17  Showing how open scientific knowledge is,

exhibiting various mechanisms to close debate, and noting the material and political forces on

closing debates correspond to the first, second, and third stages.  The fourth goes in the other

direction, from the experiment outward, creating a symmetry of influence.  A particular debate in

history influenced larger political and social processes, thoughts, and actions.  This influence had

serious consequences for the creation of the current techno-scientific society and what would

constitute legitimate knowledge in that society.

There exist numerous criticisms of SSK and similar methodologies, of course.  Relativist-

constructivist arguments often assume an instrumentality in their subjects that might be an

imposition.  This characteristic, that there seems little room for mistakes or irrational behavior in the

examined actors, is found by one of the founding members of SSK, Collins, in his review of Shapin

and Schaffer's work.18

Symmetry of influence also becomes difficult to prove.  Taking another tack, Hacking (1991)

asserts that this historiography continues the whiggish tradition.  He notes that "whig history now

has the connotation of looking back with approval on how we, on this sceptred isle, got to here,

combined with a practice of singling out a few striking figures as the motors of history."19  Certainly

Shapin and Schaffer focus on some key historical figures and are not shy on extrapolating out

towards society at large.

                                                                
17 Collins (1987), p. 820.
18 Collins p.826.
19 Hacking (1991), p.238.
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The persistence of the scientific enterprise also demands constant attention.  Margaret Jacob20 and

Ian Hacking both ask if social arguments adequately explain how the culture continues to exist.

Since those opposed to the SSK program often label it as extreme relativism, the debate remains

important, however, the rhetorical positions of differing viewpoints offer more obfuscation than

clarification.

Despite these critiques, and the differences I find in my own investigations, constructivist literature

has given me a complementary methodological guide with which to pursue a historical query that

involves science and society.  While accounting for the thoughts and interests that motivate

individuals in the enlightenment and their reciprocating effect on society remains

historiographically difficult, one can see the arguments of the differing views of knowledge and

society in the colonial newspaper.  The newspaper acts as a nexus for the influences and interests of

the world in which it participates and describes.  None of the work in the social study of science

addresses colonial American science, not even the experiments of Benjamin Franklin.  Many focus

on the Enlightenment in England, however, which become our guides for events on the American

side of the Atlantic.

According to Yeo, science was a relatively insecure cultural activity during the 17th and 18th

centuries.  In order to secure public approval and state support, science increased its emphasis on

utility.

During this period, it also strove to secure its position by both aligning itself with certain religious

concepts and distancing itself from others; what it termed superstitious practices.21  Science

recognized the importance of speaking to the public in an increasingly representative political

climate.  In effect, science became agnostic as a mean of reaching a diverse audience.  While many

scholars have argued that science clove from religion dramatically after Darwin's Origin of Species

(1859), Yeo cites numerous authors that demonstrate the tensions and alliances that have always

persisted.22

                                                                
20 Jacob, 1988.
21 Yeo, p.31-34.
22 Yeo cites Susan F. Cannon (1961) as a seminal work on the link between religion and science in the face of
Darwin's work.
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Religion, utility and consumer society all played a hand in the style of demonstration in which

science could engage in.  Schaffer (1993) examines the efforts to make natural philosophy appeal to

broader audiences with the eighteenth-century electrical demonstrations of England's Benjamin

Martin.  These lectures were controversial, touching on "the moral ambiguity of the relation

between consumer culture and natural philosophy". 23  Schaffer uses the conflict to expound on

several issues: the emergence of natural knowledge as a commodity, the boundaries between natural

philosophy, commercial, and theological issues, and the perceived view of a distinction between

superficial displays of "the show" versus "sober application."

Natural philosophy had to increasingly move beyond the main circles of nobility, to make the

products of natural philosophy matter to the world. Philosophical clergymen argued for the

propriety of commercially exploiting divine nature by linking electrical and celestial fire. The

philosophers were opposed by the Pietists such as John Freke who themselves worked within

consumer culture by publishing pamphlets arguing against the adoption of natural philosophy.  The

Pietist - Philosopher controversy only sparked a marketplace of ideas where lecturers and authors

then competed for audience, and, in the process, further solidified a public location for knowledge

production.  In addition, according to Roy Porter, this controversy assisted in moving the

"metropolitan enlightenment" to the provinces.24

Showing the "multivalence"25 of natural philosophy, Larry Stewart (1986) has noted the use of

Georgian lectures by traders on the London exchange.26  He seeks to show why British society

desired, or was persuaded to have, natural philosophy as an integral aspect of public life.27  Stewart

(1992) argues that Newton's Opticks moved the burden of proof onto the readers through

experiment.  The Newtonian version of the mechanical philosophy helped reconstruct Christian

public morality away from scholasticism and materialism and towards an immaterial providence in

nature.  The coffeehouses became the nexus of this transition, where public lecturers circumvented

the Royal Society philosophers to create a public experimental space and a link to the market.  This

                                                                
23 Shapin and Schaffer (1985), p.189.
24 Cited in Golinski (1992), p.6.
25 A term of Schaffer's, meaning the many rhetorical uses to which science could be put.
26 Stewart (1986).
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allowed for a legitimate public exploration and utilization of nature, quickening the onset of

industrialization.

Stewart creates a more complex position by further arguing that the different agendas vied for either

public approval or private patronage.  For example, William Whiston enlisted the public in a

participatory fact gathering exercise for determining the coast of England, while patrons 'hired'

philosophers, gambling on potential insider knowledge to make a profit.  The consumer revolution,

with distinctive needs for utility and, at least, a perception of benefits, grew on this potential.  The

advertisements in newspapers demonstrate this revolution.

Yet, the rhetoric of utility was not enough.  Newtonian public science needed to make its way

through the larger culture of interests and philosophies.  As Schaffer (1993) recalls for us the

context of the religious revival movement of the time, persistence in theocratic thinking required

that the public 'witness electrical miracles.'  Thus, sensational effects sold electricity and its utility

with a religious flavor.

Not only did natural philosophers attempt to appropriate the public notions of religion and

pragmatism, Golinski (1992) argues by examining the Scottish enlightenment of the 1770s, the

public appropriated the formally elite, private, and speculative research of natural philosophy.  In

addition, the direction science took was not the result of some societal 'will,' but the negotiated

result of several influential individuals.

These conclusions echo those of Shapin and Schaffer examining 17th century science.  According to

Shapin and Schaffer, one of the most important controversies that would shape 18th century science

actually took place in the 17th. The debate between Thomas Hobbes and Robert Boyle was a battle

in what would constitute knowledge for society: what techniques and resulting data would

command the polemical high ground and, essentially, either shape or co-exist in their separate

visions of that society.

                                                                                                                                                                                                                
27 Stewart (1992).
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Hobbes and Boyle, coming off the bloody and disruptive revolutions of the century, had concerns

with the English restoration.  Both wanted a weak church, qualified monarchy, and rationally

organized state.  They differed, however, in that Boyle wanted philosophical debates to be

unambiguously settled by experiment whereas Hobbes argued that experimental knowledge was

elitist.

For Boyle, the results of a local experiment were to produce knowledge as universal as

philosophical reasoning.  This translated into a more popularly witnessed phenomenon, a more

popularly determined truth, and thus potentially authorizing a more popularly determined state.

Hobbes felt that experiment could never be a foundation for any kind of philosophy.  Experimental

facts were artificially created and needed the approval of exclusive guilds such as the Royal Society

to be authoritative.  While Hobbes argued that experimental knowledge required elite manipulation,

he also opposed the philosophy of "freely generated" knowledge which he considered dangerous.28

Secular and religious knowledge came under the auspices of the Leviathan, Hobbes' answer to

Restoration politics, a publicly chosen elite individual or organization.  The truth content of natural

inquiry remained securely philosophically determined.  Philosophical process remained open to all

for comprehension, provided the rules of reasoning were followed.  Although mastered by only a

few, the process was fundamentally unlike the expensive and mysterious experimental technology

and methodology.

According to Shapin and Schaffer, Boyle utilized three interconnected technologies to realize his

goals: the material technology of the pneumatic air pump, the social technology of acceptable

witnesses, and the literary technology of written descriptions of the experiments. The experiment's

success depended on witnessing.  The social technology exploited the social standing of landowners

and gentlemen -- as reliable witnesses.  For increasing the numbers of witnesses, literary technology

created a class of virtual witnesses.  By writing in a particular style -- detailed, naturalistic,

reflexive, modest -- Boyle created what Latour calls an inscription device, an instrument that puts

the reader on par with those witnessing the experiment.  Thus, the modern experimental method

                                                                
28 Shapin and Schaffer (1985), p. 202.
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arrived with locally controlled experimental apparatus and parameters, a cadre of experts, and the

scientific report.

Boyle's eventual success had no guarantee.  The circumstances might have gone against him.  The

pump leaked, few could run it, and it was not easily reproduced.  The limited number of acceptable

witnesses means they could easily have opposed him.  The rhetorical techniques might not have

found an audience.  Yet, all three flawed technologies worked together well enough to establish

fact.

One hundred years later, Golinski (1988) argues in tracking Joseph Priestly, Hobbes' fears for

expensive and complicated procedures establishing matters of fact became realized.  Priestley

appealed to a broad constituency with cheap and easily replicable apparati, public demonstrations

and by publishing easily understood instructions for explorations in chemistry.29  These texts

attempted to form a community of experimental philosophers by showing "how even unqualified

practitioners with few resources had made significant contributions to natural philosophy; and he

undertook to recognize future amateur contributions by mentioning them in subsequent editions of

the work."30

Priestly's efforts eventually failed to establish the modus operandi for science however.  By the

1770's, public science had been fairly well established.  However, the use of different rhetorics to

reach different audiences became more established as well.  Following the market path in

specialization, science became ever more sophisticated, requiring expensive equipment, arcane

knowledge, and exclusive access.  The question became not only who decided what would count as

knowledge, but who owned it.  Complicated experiments required more than witnessing for

believability, they required resources.  The reign of the expert established by Boyle persisted and

solidified.  Representative science would, as would representative government, be the order of the

day.

                                                                
29 Golinski makes the comparison between Priestly and John Wesley who wrote hymns that congregations could
understand.
30 Golinski (1992), p.79.
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Public demonstration did not disappear, however.  If nothing else, they were tools for the public

acknowledgment of the 'ownership' of ideas.  According to Golinski, science took the course

exemplified by Lavoisier and Davy.  It placed the audience in a passive role, blackboxed

knowledge, and substantiated public trust by science's credibility in the marketplace more than

direct public participation.  It appears clearly that science's directing inner savants never really lost

control.  They successfully selected and controlled their audiences -- elite and popular.

Shapin and Schaffer argued that Boyle's success (and science's subsequent success) had more to do

with social control than with nature.  Examining other incidents, the other authors in this field make

similar claims.  In many ways, this controlled access to the production of knowledge was paralleled

in the science described in newspaper.  I endeavor to show that the general periodical became a

powerful tool in this effort.  No matter what your position on the degree of social embeddedness of

natural knowledge in the 18th century, the examples from the newspaper in the following pages

should prove convincing that the newspaper played an important role in the establishment of science

as a public good.

The social connections, printed materials, public lectures and technical demonstrations of the

promoters of the enlightenment, according to the previous authors, established social validity of

natural philosophy.  Unfortunately, few works examine American natural philosophy or

philosophers from this vantage point.  For this reason, and in an effort to make a historical

comparison, I've drawn on some of the works that describe modern science and its public

presentations.

For example, political scientists Bimber and Guston (1995) note four claims to scientific

exceptionalism used by promoters of science: epistemological, platonic, sociological, and

economic.31  While not aimed at non-contemporary science practices, these categories prove useful

in historical examinations as well.

Platonic exceptionalism requires leadership in science by suitably trained members of a scientific

community.  The arcane language and knowledge base of science require too much investment for

                                                                
31 Bimber and Guston (1995), p. 554.
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non-experts to be delegated decision making authority.  Epistemological exceptionalism is the

special claim to truth.  According to Ezrahi (1980), the idea that science exemplifies a truthful

enterprise, an 'autonomy of truth' which a good government should model, is visible in the work of

Franklin.  Truth as a realizable potential for a public and instrumental organization, and as testable

and universal result of a particular practice (that is, the knowledge is universal, the practice is

particular) legitimizes the scientific bureaucracy.  Sociological exceptionalism posits science as

having a unique, normative, self-governing structure.  This uniqueness parallels Merton's (1942)

description of science's cognitive and social norms that reinforce proper behavior among scientists.

From that argument it follows that direct external control of science's community practice would be

obtrusive and detrimental.  Economic exceptionalism claims long-term investment in the scientific

enterprise yields unique and possibly extraordinary economic returns.  In the eighteenth-century

these returns might not always be linked rhetorically to economics but rather to public benefits such

as health, happiness, or safety.

In the colonial American newspaper you see the early stages of this exceptionalism rhetoric.  For the

sake of this dissertation, these four overlapping exceptionalisms shall come under the rubric

“authoritative”.

Another author, Dorothy Nelkin, also proves useful in looking backwards to colonial newspaper

science.  In her book Selling Science, she notes that in the presentation of science in contemporary

newspapers, imagery replaces content.  Nelkin (writing on the presentation of interferon research)

argues that the press appealed to the public's preoccupation with cancer and the hope for a panacea.

Similarly, in the colonial period, we had the smallpox vaccine, cures for pleurisy, help for crop

woes, and similar appeals to other topical preoccupations.

As the next few chapters should show, all of Nelkin's ten characterizations of contemporary

newspapers have parallels in the colonial newspaper:

1. The press appealing to perceived public interests.
2. An emphasis on 'real world' applicability.
3. Clear choices of words and metaphors to convey particular images of science.
4. The scientific discovery described as a dramatic event.
5. The use of the race metaphor between those attempting discovery.
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6. Science presented as the ultimate authority -- or rational thought as the ultimate philosophy and
science as the embodiment of that philosophy.
7. Little obvious appeal to any in-depth public understanding.
8. Scientists seeking favorable press coverage.
9. Weak boundaries between promotional news and commercial advertising.
10. Little or no calls for public participation in experiment.

Conclusion

Clearly an active investigation of a number of relevant topics has been occurring and works to

inform and locate my study.  An opening exists in focusing on natural philosophy in colonial

American newspapers for most studies have either focused on European or contemporary

periodicals.  An opening exists for linking society and natural philosophy in America in the 18th

century for most studies have focused on Europe for this time period.

Examining natural philosophy in the colonial newspaper gives a historical perspective on the role of

the press in the presentation and development of science.  It increases our understanding of some of

the origins of the public aspects of science and how that has played into the makeup of science

generally.  It enlightens us to particular characteristics of colonial American newspapers related to

the arts and sciences and how those characteristics relate to the contemporary reporting of techno-

scientific  news.

Eighteenth-century America finds both science and the newspaper in their youth.  This study shows

their interactive and mutually supportive development.  My approach displays natural philosophy as

a social institution that demanded a degree of public support and understanding and, at another

level, of peer review.  I directly access the newspaper to show the public witnessing and

legitimation of natural philosophy solicited there. The mid-Atlantic and mid-eighteenth-century

Pennsylvania Gazette, Maryland Gazette, Virginia Gazette and American Weekly Mercury are used

as representative case studies in looking at the role of the newspaper in the communication and

legitimation of the developing scientific world view so prevalent today


