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INTRODUCTION

There are various ways in which the world, and man’s place in it, can be described, and
there is an intriguing history of the concepts and methods in terms of which those
descriptions are couched. This history shows that the various ways in which natural and
human phenomena are conceptualized are not entirely independent — especially if man
is taken to be part of the natural world. It is not only that some of the human
phenomena, especially those of the human body, are natural phenomena themselves and
as such are seen on par with other natural phenomena. It is also that sometimes
phenomena treated as distinctively human are also seen through concepts that have
affinities to those expressed in the idiom by which nature is represented. The languages
in which one can talk about phenomena of nature and human nature sometimes reveal a

remarkable convergence.

Since at least Hegel philosophers are frequently thought of as Minerva’s owls
that begin their flight only after dusk: they are not in the forefront of developments but
reflect on the consequences only when they already have taken place. In a similar vein it
has become a common wisdom in intellectual history that eighteenth-century Scottish
moral philosophy evolved under the aegis of Newton. It is also frequently suggested that
David Hume, one of the most influential practitioners of this kind of inquiry, aspired to
be the Newton of the moral sciences.! Usually this goes hand in hand with a more or less
explicit reading of Hume’s theory of ideas, the foundation of his science of man, as
written in an idiom of particulate inert matter and active forces acting on it - i.e.
essentially in the language of Newton’s Principia. Hume’s outlook on the mental world
is thus frequently described in terms of conceptual atoms whose association is compared
to interparticulate attractions modelled on Newtonian forces in general, and gravity in

particular.?

In a different context it is also frequently acknowledged that natural inquiry in

eighteenth-century Scotland in general, chemistry and physiology in particular, was also
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immensely influenced by Newton - especially by the Opticks compared to which the
Principia played only a secondary role.’ As Colin Maclaurin puts it in his account of
Newton’s discoveries: while the Principia inquires into forces acting between bodies in
great distance, the Opticks explores the “hidden parts of nature”, which are not so easily
“subjected to analysis” because of the subtlety and minuteness of the agents.* Cullen’s
chemistry is aptly interpreted as Newtonian in this sense: as belonging to the research
tradition the Opticks initiated, and as such it pursued a project of discovering the
internal micro-force relations of matter to be placed alongside with the intra-body

macro-force of Newtonian gravity.®

It is important to see that while Newton’s name, due to his Principia, is primarily
associated with dynamic (as opposed to kinetic) corpuscularism, the inspiration of a
qualitatively oriented vitalistic approach might have come partly from the “Queries” of
his Opticks: the ether hypothesis put forward in these passages provided the main
inspiration for the idea of a natural world populated by active principles. Although
initially ‘ether’ was interpreted as a mechanistic concept, and it was ascribed the role of
transmitting forces between bodies, its re-interpretation first as a materialistic concept
and then as a vitalistic active principle was widespread and increasingly popular among
eighteenth-century naturalists — so much so that even Hume himself seems to favour the

latter interpretation.®

In the following chapters I will argue that Hume’s theory can be understood in
Newton’s wake, albeit not in the context of the Principia’s reception as it is most
frequently read, but in that of the Opticks. I intend to show that Hume, while discussing
moral phenomena, relies on conceptual and methodological resources that are
convergent with contemporary physiology and philosophical chemistry. Both Hume
and eighteenth-century Scottish Newtonians in these fields contribute to a language and
method that provide an alternative to that of mechanical philosophies. They share an
outlook, arguably inspired by Newton’s Queries in the Opticks, which is sensitive to
qualitative differences and refer to internal active forces in both nature and human
nature - a language, which would count as heretical from the perspective of the
Principia’s dynamic corpuscularism, and even more so from the perspective of any kind

of kinetic corpuscularism. Their common qualitative and vitalistic orientation can be
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seen as a new connective between moral and natural inquiry, and it also connects
Scottish philosophy to the contemporary European trends of an “Enlightenment

vitalism”.”

Thus far from being Minerva’s owl, Hume is a creative and imaginative thinker
contributing to a new language and methodology for the autonomous study of human
nature, ie. a moral philosophy in the eighteenth-century sense of the term. In
accordance with eighteenth-century classifications of knowledge,® Humean moral
philosophy is primarily an explanatory enterprise - just like natural philosophy. But
unlike the latter, moral philosophy is reserved for phenomena pertaining to moral

beings qua moral beings.

This is why Hume takes pain to separate his science of man from physiology and
natural philosophy.” His insistence on autonomy goes hand in hand with William
Cullen’s efforts to establish an autonomous chemistry detached from a mechanical
outlook. This effort is motivated on Cullen’s part by his disappointment with the
explanatory resources that a mechanical outlook could offer on properties relevant in
chemical investigation. On Hume’s part a similar motivation came from the insight that
previous moral philosophies could only offer a fanciful morality instead of real
epistemic content and explanatory force. In both cases, the main cause of
disappointment with the predecessors was that they had failed to adopt the proper
outlook, and therefore to understand the proper language and method of their field of
study. While politely acknowledging some earlier efforts, they both considered their

own work as ground-breaking in its field."

One of the most persistent metaphors that Hume invokes while describing the
inspirations of his project is the anatomy of the mind." Hume does indeed take this
metaphor seriously, and conceives his enterprise as the moral analogue of anatomical
and physiological investigations. Let me quote at length one of the most telling passages

in this regard from the Treatise:

“Tis usual with anatomists to join their observations and experiments on human

bodies to those on beasts, and from the agreement of these experiments to derive
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an additional argument for any particular hypothesis. “Tis indeed certain, that
where the structure of parts in brutes is the same as in men, and the operation of
these parts also the same, the causes of that operation cannot be different, and
that whatever we discover to be true of the one species, may be concluded
without hesitation to be certain of the other. Thus tho’ the mixture of humours
and the composition of minute parts may justly be presum’d to be somewhat
different in men from what it is in mere animals; and therefore any experiment
we make upon the one concerning the effects of medicines will not always apply
to the other; yet as the structure of the veins and muscles, the fabric and
situation of the heart, of the lungs, the stomach, the liver and other parts, are the
same or nearly the same in all animals, the very same hypothesis, which in one
species explains muscular motion, the progress of the chyle, the circulation of
the blood, must be applicable to everyone; and according as it agrees or disagrees
with the experiments we may make in any species of creatures, we may draw a
proof of its truth or falsehood on the whole. Let us, therefore, apply this method
of enquiry, which is found so just and useful in reasonings concerning the body,
to our present anatomy of the mind, and see what discoveries we can make by

it."?

In what follows I will unpack this metaphor and show how Hume’s anatomy of the
mind relies both methodologically and conceptually on a similarly metaphorical
physiology, i.e. the study of the normal functioning of mental faculties, which is built
upon the foundations of chemistry, i.e. the study of the constituents of mental

phenomena.

In doing so I will proceed as follows. In the first two chapters I introduce the
thesis of the methodological and conceptual unity of early modern natural and moral
philosophy and illustrate it mostly on material taken from the history of Scottish
Newtonianism. These chapters argue that Enlightenment philosophy in Scotland - and
early modern philosophy in general — should be seen as an integrated enterprise of

moral and natural philosophy and conceived as intellectual enterprises that developed

hand in hand.
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By exploring various theoretical discourses of anger in the period, I intend to
show that various branches of philosophy exploited the same conceptual resources while
discussing a phenomenon in natural, moral and religious contexts. Relying on the same
concepts, various branches of theoretical inquiry were so intertwined that different
layers of discourse exerted mutual influence on one another: physiological discourses
were filled with hidden moral meaning and religious content, and vice versa. Therefore,
the discourses of the natural, psychological, social and transcendent aspects of human

beings exhibited a remarkable conceptual unity in this period.

In the second chapter I argue that the unity of moral and natural philosophy can
be further illustrated through methodological ideas, and I illustrate this latter thesis
through case studies on the development of Scottish Newtonianism in moral philosophy
and physiology. In this chapter I begin with contemporary visions concerning the unity
of philosophy, and then turn to the discussion of how methodological ideas figure in

those visions.

With the third chapter I turn to Hume’s methodological and ideological heritage
that serve as a background for understanding his account of human nature. In his
Treatise Hume proclaims that “moral philosophy is in the same condition as natural,
with regard to astronomy before the time of Copernicus”,”” and he considers his project
to improve moral philosophy so as to reach its post-Copernican phase. In this chapter I
explore Copernicus’s relevance for Hume’s project, the science of man. I shall suggest
that Hume’s allegiance to Copernicanism means a commitment to searching for
principles of human nature underlying various human phenomena - just like
Copernicus explored the general principles of explanation for the motions of the
planets. Moral philosophy, Hume implies, enters its post-Copernican phase by taking

methodological commitments to explanatory reductionism and analogical reasoning.

Although his praise for Copernicus is due mainly to methodological
considerations, I will also argue that Hume’s project has central features that make it
similar to Kant’s critical project after Kant’s Copernican turn. Hume also understands
his own project as foundational: a critical work that we cannot dispense with before
immersing ourselves into other cognitive enterprises. Similar to Kant’s project, Hume’s

science of man aims to explore the limits and the conditions of possibility of human

- 10 -
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knowledge, the main difference being that Hume follows a naturalistic as opposed to a
transcendental method. Thus, while a “Copernican turn” means different things in
Hume and Kant, its consequences entail important similarities in their philosophical

positions.

In chapter four I turn to the intricate question of Hume’s relation to Newton. I
will argue a negative thesis, namely that several aspects of Hume’s project distances him
from the ideal of inquiry represented in the Principia, and a positive one, namely that
several other aspects make it plausible to read him in the context of the experimental
tradition that begun to flourish in the aftermath of the Opticks, which exerted a more

widespread influence in the eighteenth century than the Principia.**

While I admit that in some respects, for example in the Treatise’s analysis of
“cause and effect”,” Hume is indebted to pre-Newtonian mechanism, yet his
investigation into human nature follows a path that cannot be accommodated against
this background. It is instead the Opticks-inspired medical and chemical research of the
first half of the eighteenth century that provides a context, and sometimes possibly a
motivation for the Humean language of human nature and the method of its
exploration. In this context, research is largely justified by the ideology of improvement:
the aim of theoretical work is to improve existing practices and invent more efficient
ones in order to make things better."* Hume’s science of man finds its intellectual home
in this context, detached from the religious ideology that sets the aim of inquiry as being
the knowledge of God’s intentions and attributes — an aim which Hume does not

subscribe to.

In chapter five I explore in further detail this aspect of the heritage of Newtonian
natural theology for Hume. As is frequently emphasized, it was a common conviction of
early modern natural philosophers that God had written two books, the Bible and the
Book of Nature, and studying the latter was to study God through his creation. Early
modern natural philosophy and modern science is partly distinguished by the former’s
intimate relation to God: natural philosophers frequently talked with having God in
mind even when they were not directly talking about him. This is clearly true about

3 .
many of Hume’s contemporaries.

- 11 —
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In this chapter I focus on sections VIII, X and XI of Hume’s first Enquiry, and
argue that their arguments are complementary if read in this context. Section X argues
against the possibility of founding knowledge claims on revealed religion; Part 2 of
Section VIII and Section XI argue against the possibility of acquiring knowledge about
transcendent matters on the basis of inquiries into natural and moral matters. By
challenging the cognitive authority of religion Hume undermines the dominant ideology
of inquiry that makes sense of contemporary cognitive practices by at least implicit
reference to God. Hume’s work is therefore ideological in this context: he works for
distancing cognitive practices from religious epistemic ideals, and argues for replacing
them with secular methodological standards. This is an important legacy with which he

contributes to the emerging secular self-image of modern natural science.

With the next part I turn from the context to a closer scrutiny of Hume’s method
and project. In chapter six I offer a reconstruction of the phrase “experimental method
of reasoning” that Hume uses in the Treatise’s subtitle to characterise his method.
Although its meaning may strike the present-day reader as unusual, such a
reconstruction is possible against the background of eighteenth-century Newtonian
practices and concepts of natural inquiry. As I argue, Hume’s inquiries into human
nature are experimental not primarily because of the way the empirical data he uses are
produced, but because of the way those data are theoretically processed. As the previous
chapters have suggested, he seems to follow a method of analysis and synthesis quite
similar to the one advertised in Newton’s Opticks, and which, as I argue, brings to light
his alignment to the methods of qualitative, chemical investigations rather than to

mechanical approaches to both nature and human nature.

Chapter seven sketches the outlines of Hume’s anatomy and physiology of the
mind that follows from his method. This chapter challenges the above-mentioned view
that associates Hume’s philosophy with mechanical philosophies of nature and
particularly with the Newton of the Principia. This view presents Hume’s account of the
human mind as a passive receiver of impressions that bring into motion, from the
outside, a mental machinery whose functioning is described in terms of mechanical
causal principles. Instead, I propose an interpretation which suggests that, for Hume,

the human mind is composed of non-modular faculties that can be characterized by

- 12 -
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their active contribution, which frequently results in qualitative change. This anatomy of
the mind is explored from a physiological perspective focused on the study of the
normal functioning and interaction ascribed to the mind’s various organs. While
pursuing this enterprise, Hume’s outlook turns out to be a natural ally to contemporary

Scottish “philosophical chemistry” and vitalistic physiology.

In the final chapter I take a look at how the epistemic ideals Hume observes in
his moral philosophy relates to his theory of moral cognition - i.e. how he sees the
different values inherent in the descriptive and explanatory enterprise of moral
philosophers and the normative work of moralists. Here I argue that Hume is implicitly
committed to different epistemic values in his account of moral cognition and in the

methodology of his moral philosophy.

In the process of moral cognition, i.e. while making moral judgment, Hume
advocates a version of aperspectival objectivity: our moral judgments should be based
on sentiments arising from an unbiased, impartial stance by taking into account the
perspectives of those involved in the situation under moral consideration. In moral
philosophy subjectivity is granted much more latitude and contributes to the process of
theory construction: it has a positive role to play in finding analogies between divergent
phenomena while drawing an accurate picture of human nature. As a consequence of
this difference moral philosophy and moral cognition are separated in Hume, and
philosophical insights can enter moral evaluation only through the moralist’s work on

tuning our moral sentiments.

Hopefully, the present discussion will contribute to understanding Hume’s
significance in the context of contemporary natural philosophy, and to introduce into
the discussion of his work insights from the historiography of science. This could
perhaps result in a more balanced view concerning his place in early modern philosophy
than the received image of Hume. As a result, it might seem natural to read Hume’s
Treatise as presenting a “middle range theory” in between medical and physiological
accounts of human functioning on the one hand, and theories of normative ethics on

the other.

- 13 -
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THE UNITY OF SCOTTISH NEWTONIANISM
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I. THE CONCEPTUAL UNITY OF SCOTTISH NEWTONIANISM

Ever since C.P. Snow’s famous essay on the “T'wo Cultures”,"” it has become a
commonplace to refer to the divide separating the sciences and the humanities. This
divide did not exist for those working on the questions of natural and moral philosophy
in various discourses of the seventeenth and eighteenth century. Instead, the
participants saw themselves as contributing to a joint enterprise that could potentially
converge upon a unified account of natural and moral phenomena encompassing
physical, physiological, ethical and theological approaches. While the unifying character
of this enterprise was considered as a matter of course, philosophy was not preoccupied
with reconciling the “scientific” and the “manifest” image of man, as Wilfrid Sellars’
(1963) happy phrase has it, but aspired to a comprehensive explanatory understanding
of human beings from their natural, cognitive and affective constitution to their moral

and transcendent ends.

Early modern philosophers formulated various visions of the unity of
philosophy. At one end of the early modern epistemological spectrum, Descartes’s
influential vision of the sciences, in his Principles of Philosophy (1644), as branches
growing out of metaphysical foundations represents one version of how unity could be
conceived. Descartes’s original vision of method that underpinned this unity prescribed
analysis into intuitively clear and infallibly known metaphysical principles, the world’s
basic constituents, “simple natures”, from which deductive knowledge in physics and
other fields of knowledge was attainable.’® At the other end of the spectrum, David
Hume’s foundational project in his Treatise of Human Nature (1739/40) aspired to
empirical knowledge about the limits and prospects of human cognition, a basis upon

which a “compleat system of the sciences” could be erected.”

Due to these visions of the unity of philosophy, its various branches tended to
exploit the same conceptual and methodological resources while discussing phenomena
in natural, moral and theological contexts. Relying on the same concepts and methods,
various branches of theoretical inquiry were intertwined so that different layers of
discourse exerted mutual influence on one another: discourses of natural philosophy

were filled with hidden moral meaning and religious content, and vice versa. Therefore,

- 15 -
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the discourses of the natural, psychological, social and transcendent aspects of nature
and human nature exhibited a remarkable unity in the early modern period - just before

they started to develop into specialized fields of knowledge.

This insight has significance in the context of present-day historiographies of
both science and philosophy that are still inclined to treat their canons separately.”’ In
the present chapter I intend to point out that the separation of what we call today ‘the
history of philosophy” and ‘the history of science’ inculcates a distorted image of early
modern philosophy. In this and the following chapter I will make a case for adopting a
synoptic view on the history of early modern philosophy and of science as integrated
enterprises. I will motivate this commitment by a quick look at how this unity was
conceived among Scottish Newtonians in the eighteenth century, and then I make a
suggestion as to how to approach moral philosophy from the angle of early modern
methodological ideas. It is, as I suggest in the following chapter, the method of analysis-
synthesis and its various interpretations that could define a unifying perspective on early

modern natural and moral philosophy.

The Unity of Philosophy: The Case of Scottish Newtonianism

In late seventeenth- and early eighteenth-century Scotland the unity of philosophy was
typically conceived in a Newtonian framework that postulated the primacy of
experimental natural philosophy. In Query 31 of the Opticks (which first appeared in the
1706 Latin edition), Newton formulated his legacy for moral philosophy in a frequently-
quoted sentence: “if natural Philosophy in all its Parts, by pursuing this Method, shall at
length be perfected, the Bounds of Moral Philosophy will also be enlarged.” According
to Newton, this enlargement should proceed through the perfection of natural
philosophy, which consists in its increasing contribution to our knowledge of the

attributes and intentions of God:

- 16 —
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For so far as we can know by natural philosophy what is the first cause, what
power he has over us, and what benefits we receive from him, so far our duty
towards him, as well as that towards one another, will appear to us by the light of

nature.?

This self-understanding of natural philosophy was quite unlike that of modern science:
it did not aspire to a descriptive, explanatory and secular knowledge of nature - it also

had intrinsic moral and theological content and implications.*

For Newton, the derivation of moral and theological knowledge from knowledge
of nature was possible because for him the laws of morality, unlike the laws of nature,
did not depend on God’s volition. As Peter Harrison puts it, for Newton God “wills
good things — things are not good because God wills them”.” And as Newton himself
says, God is “freely willing good things [...] and constantly cooperating with all things
according to accurate laws, as being the foundation and cause of the whole of nature,
except where it is good to act otherwise”.** Therefore, not the presupposition of God’s
inexplicable will, but his goodness should be our guide in understanding nature.
Newton’s inquiry is all about God’s creation: it is an inquiry by which we find out about
his intentions and so about our own duty. By the analysis of phenomena we find the
laws of physics, and as these laws reflect God’s will and God wills good things, a fortiori,

the laws of physics must concur in the production of good effects.

Newton did not take decisive steps to fulfil this vision of disciplinary unity, but
he clearly formulated a task and a framework for Newtonian moral philosophers: to
refine moral philosophy within the methodological and theological framework that his
natural philosophy had set. Due to this heritage many Scottish natural and moral
philosophers were willing with David Fordyce to “Consider nature or the World as the
Volume or Book of God in the meanest page of which his perfections are legible”.”
Having been committed to this understanding of the world, Colin Maclaurin in his
influential mid-century introductory text to the ideas of Newton’s Principia also insisted
on the representation of natural philosophy as an enterprise “subservient to purposes of

a higher kind, and is chiefly to be valued as it lays a sure foundation for natural religion

and moral philosophy”.? The elaboration of the implications, as well as the critique, of

- 17 —



dc_1012 15

David Hume and the Culture of Scottish Newtonianism

Newton’s program for philosophy was left to the next generations, and many Scottish

philosophers were willing to take up the Newtonian torch.

One of the most self-conscious Scottish Newtonians, George Turnbull in his
Principles of Moral and Christian Philosophy, published in two volumes in 1739/40,
makes an attempt to set the principles on the basis of which moral philosophy can be
made out to be continuous with the program of Query 31.” Turnbull’s central idea is
this: regular and orderly appearances are due to the rule of laws in nature, and their
physical explanation is given if an effect is subsumed under physical laws. Some of these
laws are such that produce “good, perfection and beauty” in the material world, and an
effect is thus instantly accounted for morally once it is shown to be produced by such
laws. Explaining phenomena in this way is the part of natural philosophy that can be
called moral philosophy. Just as Newton envisaged, the perfection of this part can
proceed only through the refinement of natural philosophy, and our knowledge of the

final causes that it provides.

Probably writing under the influence of Colin Maclaurin, Turnbull proclaims

that

all the conclusions in natural philosophy, concerning the order, beauty, and
perfection of the material world, belong properly to moral philosophy; being
inferences that respect the contriver, maker, and governor of the world, and
other moral beings capable of understanding its wise, good and beautiful
administration, and of being variously affected by its laws and connexions. In
reality, when natural philosophy is carried so far as to reduce phenomena to
good general laws, it becomes moral philosophy; and when it stops short of this
chief end of all enquiries into the sensible or material world, which is, to be
satistied with regard to the wisdom of its structure and oeconomy; it hardly
deserves the name of philosophy in the sense of Socrates, Plato, Lord Verulam,

Boyle, Newton, and the other best moral or natural philosophers.*®

- 18 —
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So moral philosophy begins where the conclusions of natural philosophy are reached.
The conclusions themselves are already part of moral philosophy, because they are
related to order (beauty, good, and perfection) of the material world. Precisely for this
reason they have constitutive reference to moral laws, just as they are bearers of

theological content with respect to the design and government of the universe.

The unity of various branches of philosophy so conceived amounts to more than
a mere congruence of vague methodological pronouncements: it arises from the very
nature of the subject matter common to these branches. As Turnbull himself puts it,
unity arises from “the nature of things” as the material world had been created
purposively “for the sake of the moral world”, so that they “make one strictly, connected
system”.”” On the basis of this view of the world Turnbull even goes almost as far as
endorsing a view akin to Berkeley’s idealism when he says that the material world
“considered apart from its effects upon perceptive beings, hath no existence” — and he
only slightly qualifies this strong metaphysical commitment by adding the proviso that
“at least, cannot be said to merit existence”.” There is thus a constitutive reference in the
material world to the world of perceptive and moral beings, a reference without which

the material world cannot be accounted for.

It is thus not a bottom-up unity that Turnbull envisages for philosophical
disciplines that is secured by the foundational disciplines of natural philosophy. Instead,
in his vision natural, moral and religious insights have a mutual reliance on one another:
the study of the natural world presupposes perceptual and psychological capacities that
can be studied both as phenomena of physiology and as distinctively human
phenomena of moral philosophy or a “science of man”. The unity and mutual
dependence of these aspects of the world as studied in natural, moral and theological
branches of philosophy are underpinned by the fact that the world is fit for purpose—

that it is adapted to a certain end.

This teleological unity of the world is also reflected in Francis Hutcheson’s 1742
lectures on moral philosophy that prescribes search for the purposes in our constitution

for which God and nature have “formed us”.>!

Hutcheson also finds a motivation for
natural philosophy in studying what “these things are which our natural senses {or

perceptive powers} recommend to us”, and his vision of unity is consonant with
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Turnbull’s. And so is Fordyce’s influential The Elements of Moral Philosophy (1754),
widely used as a textbook, in which he introduces philosophy as a descriptive enterprise
that aspires to the knowledge of things “whether natural or artificial, by observing its
Structure, the Parts of which it consists, their Connection and joint Action”. This
descriptive knowledge of the “Constituent Principles” that things follow in the course of
their normal functioning directly leads to knowledge of their “Office and Use”, which in

» 3)

turn leads to knowledge of the “common Effort or Tendency of the Whole”.

So the dominant vision concerning the unity of philosophy conceives the union
of various branches of knowledge against the background of final causes with
theological and normative aspirations. In this context David Hume’s account of human
nature in the Treatise is outstanding because his vision of unity avoids theological
aspirations and aims exclusively at a secular and explanatory “science of man”. For
Hume, the unity of philosophy is conceived primarily by the means of method, and not

against the background of final causes or teleological considerations.”

Yet, for the world of living organisms he retains some of the rhetoric of the
mutual dependence of parts for a common purpose,* and due to his frequently
emphasized preference for the methods of anatomy while exploring human nature,* a
similar, functionalistic and synoptic outlook is characteristic to his account.”® The
conclusions reached in this inquiry allow for drawing further conclusions about what is
good or useful for this particular constitution called human nature, and this can result
in normative considerations on how to act in various situations, or how to change the
circumstances so as to ensure in a given situation the desirable action of those
involved.” But it certainly does not allow drawing conclusions concerning the nature or

intentions of the deity.*®

To wit, the unity of philosophical inquiry was just as popular an idea among
natural philosophers and physiologists as it was with moral philosophers. As part of a
wider European tendency,” this idea found its way into an increasingly vitalistic
conceptual framework. Vitalistic ideas increasingly populated various branches of
natural philosophy in Scotland from the early decades of the eighteenth century. As a
consequence the sharp distinction that mechanical philosophies had drawn between

mind and matter has been blurred,” a development that could provide further support
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for the idea that various branches of philosophy are united by the intricate connections
among their respective subject matters. It is in this context that John Gregory could

conclude in 1770 that

[t]he laws of union between the mind and body, and the mutual influence they
have upon one another ... is one of the most important enquiries that ever
engaged the attention of mankind, and almost equally necessary in the sciences

of morals and of medicine.*!

The search for the laws of psychophysical unity connected the field of human
physiology to morals and religion. In very much the same manner as Maclaurin
understood natural philosophy as being subservient to purposes of a higher kind,

George Cheyne, the fashionable Scottish doctor, proclaimed in 1724 that

[t]he infinitely wise author of nature has so contrived things that the most
remarkable rule of preserving life and health are moral duties commanded us, so

true it is, that ‘Godliness has the promises of this life, as well as that to come’.*?

So conceived, medical research contributes to fulfilling our moral duty and transcendent
aspirations by preserving our health in accordance with God’s commandments, and it
also helps us understand the world better by explaining what our creator has actually

intended to us.

The interconnections among various branches of philosophy are thus not
ensured by one-way influences, but as most authors emphasize, they constitute a system
of mutual dependencies. Irrespective of the widespread reference to a theological
framework, the central point of these visions, as is commonly acknowledged by natural
and moral philosophers, is an aspiration to gain knowledge of “the nature, laws &

connections of things, ... & from thence deduce rules for the conduct & improvement of
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human life” -* that is a comprehensive account of the world of dead and living matter,

of morals and, to most philosophers, of God.

Anger and the Conceptual Unity of Philosophy

Anger is in the forefront of theoretical interest in eighteenth-century natural and moral
inquiry in Scotland:* it serves as a standard illustration in the medical, moral and
theological discussions of fevers and violent active passions. As such it has been devoted
acute attention in connection with various physiological phenomena, like e.g.
circulation, the animal spirits and raging fevers. In the descriptive and explanatory
“science of man”, which can be placed as a middle-range theory mediating between
physiological and normative (ethical and theological) considerations, anger is discussed
in connection with benevolence, love, and other passions motivating actions, tempers
and various appetites, as well as its role in art and poetry. In ethical contexts it is
discussed, in a typically condemning manner, among moral faults, in the context of
corrupting the mind; and in theological contexts, it is considered as a passion
demolishing humility. But sometimes it is also painted with more appealing colours as a

state of mind necessary for the exercise of certain social virtues and self-preservation.

Now I will illustrate the unity of philosophical discourses on anger and show on
this concrete example that these discourses are not independent of one another, quite
the contrary: various moral and natural philosophical discourses penetrate each other,
linking moral philosophies to then-contemporary medical theories, and vice versa,
lending medical theories moral and theological significance. Therefore the discourses of
anger in this period are eminently suitable to illustrate the thesis that there is an
intimate and remarkable conceptual connection between the discourses of natural and

moral philosophy in the period.

Anger is probably ideal for the illustration of how a phenomenon can travel
through and connect various disciplines, and find its way to various descriptive and

normative discourses revealing a remarkable conceptual unity among them. Physiology
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and the “science of man”, understood as a theory on the mind and society of moral
beings, aspire to a descriptive and explanatory account of what anger consists in and
how it is situated among other phenomena of the human frame and condition. In
normative moral and theological contexts the questions concern the moral standing and
the proper attitude toward anger, and its place in God’s creation. These discourses, as
one might expect on the basis of what we have seen above, indeed penetrate each other:
prima facie descriptive discourses are filled with moral significance and theological
connotations, and at the same time physiological ideas also enter moral and religious

contexts.

That physiology and descriptive psychology are mutually relevant to each other
was obvious to many, once vitalistic ideas concerning the union of mind and body
became common currency. It was gradually acknowledged that living bodies should be
studied differently from the non-living parts of nature, because animal economy is not
just mere mechanism and living bodies are not Cartesian automata for which
iatromechanical outlook is the proper approach and whose activity is derived from some
mental substance. The psychological discussion of cognitive functions was therefore
underpinned by, and conjoined with, the physiological discussion of living functions,
and eventually it would drive toward a unified account of mental and physiological
aspects of human beings, and abandoning the image of man advocated by substance

dualists.®

This approach might have seemed even more natural for affective functions and
faculties, simply because much more than cognitive faculties they were perceivably
accompanied by bodily symptoms and processes. Anger is a phenomenon that aptly
illustrates the mutual dependence of the affective and physiological realm, because it has
a place both in the physiological category of “raging fevers” and in the psychological
category of “violent passions”. From a physiological perspective, anger in its primary

form was typically conceived as an acute disease. As Cheyne put it:

Hatred, for example, anger and malice, are but degrees of a frenzy, and a frenzy

is one kind of a raging fever. From all which it is plains the violent and sudden
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passions, are more dangerous to health, than the flow and Continued, as acute

diseases are more destructive than chronical.*

Anger is thus represented as a condition with destructive consequences on the human
body. So, if people are concerned about leading a healthy life then the excesses of
passions should be avoided, because these excesses are as dangerous to “the preservation
of integrity of their intellectual faculties, or the bodily organs of them” as are the

“excesses in high food, or spirituous liquors”.*’

Cheyne had an explanation of the destructive consequences of anger primarily in
terms of bending and stretching the nervous fibers, violently speeding up the circulation
of blood and bodily juices, and blocking secretion. This line was also followed several
decades later by William Cullen when he proclaimed that “[a]jmong the causes
increasing the force of the Circulation, anger and other violent active passions are to be
reckoned”,* which is due to the influence of the brain’s energy upon the heart.* This
process can have potentially destructive consequences “in urging not only previous
determinations with violence, but also in urging to excess inequalities, otherwise
innocent.” The physiological consequences of anger can be so excessive that they
constrain conscious agency by limiting “the power of reasoning or choosing means to

» 51

ends”,”’ but Cullen doubts that this disease typically entails a lasting or “desperate”

condition of the brain.”

Very much within the sphere of Scottish intellectual influence, albeit without
Scottish origin,” Richard Mead devoted his Medica Sacra (published posthumously in
1755) to an enlightenment project of naturalizing the spiritual diseases as represented in
the Bible. His central point is that “the divinity ought not to be made a party concerned
in imposing diseases, which may possibly have natural causes,”* and he undertakes the
task of “removing vulgar errors, especially those related to religion” by giving medical
explanation, and suggesting cure for Biblical diseases, most importantly “daemoniacks”,
i.e. demonic possession. On Mead’s diagnosis, the symptoms associated with this
condition are just those of madness, “a disease of an injured imagination, which derives

its origin from the mind, having been too long a time fixed on any one object”.*
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Anger, whose physiological description in Mead is also couched in terms of
increased circulation,” is a principal cause of madness, because as he says elsewhere,
“inordinate affections, dwelling long on the mind, frequently become tedious diseases”,
which reflect their respective natures, and if untreated, “anger ends in fury and
madness”.*® So, anger comes in two forms, and for Mead, unlike for Cheyne, it is more
dangerous in its chronic than acute version, because the former has a capacity to

develop into a serious mental disorder.

The typical tone in which moral philosophers discuss anger is in tune with the
medical discourse in emphasizing its destructive consequences for body, mind and
society. Turnbull concurs with the physiological discourses of anger when he describes
it as a “boiling, scorching fever”.”® As such it is a source of misery of the body, and it also
belongs to the group of “evil passions, which sadly degrade and corrupt the mind”.%° So
anger is both a moral and a medical condition that cries for cure. Hutcheson also agrees,
that these passions are “immediately uneasy and tormenting”, and “we are the worse for

them”,%" and therefore it is a duty towards ourselves to restrain these passions.

Anger is also a disease of society, and not only of the individual mind and body.
The anti-social consequences of anger and similar violent passions are in the forefront
of theoretical interests already on the threshold of the Scottish Enlightenment. Gershom
Carmichael, approving the Stoic understanding of anger as “short insanity”, emphasizes
that anger has the most “unsocial” consequences, and recommends refraining from
action “in a state of blazing” and diligence in “restraining our anger”.®> Carmichael’s
legacy is reflected in Hutcheson’s approach; he defines anger as a violent “Propensity to
occasion Evil to another, arising upon apprehension of an Injury done by him”.®* As
such anger is essentially an anti-social, “Selfish Passion”, whose satisfaction yields
“Pleasures opposite to those of the publick Sense”.%* Anger therefore drives us in the
opposite direction than benevolence. Nevertheless, Hutcheson warns against taking the
presence of such selfish passions as an indication that due to “the great and good” God’s
intentions “men have not been equipped by nature for social life”. Anger and related
passions arise only in the context of “conflict of interests, rivalry, jealousy, or by some
thought of previous injury or cruelty,” so albeit destructive of social bonds, these

passions are only secondary to natural benevolence.®
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Because we are aware of its potentially destructive consequences, anger is
thought to preclude a sympathetic response of bystanders. Although sympathy is a
faculty of human nature that facilitates the communication of affections, it works in the
reverse way with anger and the like passions precisely because they are anti-social. As

Adam Smith explains in his Theory of Moral Sentiments (1759):

The hoarse, boisterous, and discordant voice of anger . . . inspires us with either
fear or aversion. We do not fly towards it . . . It is the same case with hatred.
Mere expressions of spite inspire it against nobody, but the man who uses them.
Both these passions are by nature the objects of our aversion. Their disagreeable
and boisterous appearance never excites, never prepares, and often disturbs, our

sympathy.*

For this reason the imitations of anger and similar passions can be very moderately
exploited in artistic creation, as it could facilitate at most a “very strange

entertainment”.?’

Henry Home, Lord Kames explains the underlying mechanism in greater detail
in his Elements of Criticism (1762): anger is “so far from causing any emotion similar to
themselves, to incite a spectator to imitation, that they have an opposite effect” even if it
is moderate.®® In Kames’s account this feature of anger arises from the fact that its
expression puts the audience on the defensive, and therefore the one expressing anger
invites a negative moral judgment on oneself: he is duly condemned for abandoning the
standards of good taste and stepping outside the community of amiable men - a social

consequence best avoided by a preventive cure.
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Cures for Anger

Due to its potentially destructive consequences for body, mind and society, anger needs
to be treated, but the suggested cures are different according to the outlook and
temperament of the therapist. We have seen that anger is both a medical and a moral
condition, it is as much a fever as an evil or selfish passion, and as such it is a vice for
which the agent is to be held responsible and consequently he loses our sympathy.
“Sudden passionate motions of anger” are listed in Hutcheson’s System of Moral
Philosophy as middle-range vices, less vicious than original malice, impiety or selfish
design, but more vicious than partiality, or weakness when facing temptations or
threats.®” Therefore it is immoral to cure acute anger by unleashing it for taking revenge,
and it is also psychologically inadvisable because, as Turnbull points out, “when their
end is accomplished, what else is it but a short-lived relaxation from the most

tormenting pain, which is quickly followed by remorse and just fears?””°

The suggested cures for anger also depend on the guise under which it is
represented in various discourses, but one consensual way to avoid anger as a violent
passion is preventive: one should have “well regulated affections” which could save us
from vice, the mind’s “greatest enemy, as well as debaser” and which can keep “its health
and peace”.”! So, anger considered as a psychological problem can be prevented if we

“strengthen as much as possible, by frequent Meditation and Reflection, the calm

Desires”.”” An alternative route could lead through

[t]he love of God, as it is the sovereign remedy of all miseries, so, in particular, it
effectually prevents all the bodily disorders the passions introduce, by keeping
the passions themselves within due bounds; and, by the unspeakable joy, and
perfect calm, serenity and tranquillity it gives the mind, becomes the most

powerful of all the means of health and long life.”?

Preventing anger is the best way of avoiding all the unwelcome consequences of this

condition, and it also has the side effect of strengthening the mind and body in general.
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If prevention proves to be unsuccessful, then in acute cases some rational
reflection can help, at least in Hutcheson’s treatment. Given that anger is a self-centered
passion, it can be cured if one realizes that it arises from a “partial View of publick
Goods”, i.e. a biased misrepresentation of intentions, actions and their consequences.”
If put in the proper light, it becomes apparent that anger arises typically from
“ignorance or accident™” if we “force our Minds to examine the real Springs of the

resented Actions”,”® and contemplate our selfish passions by giving “just ideas of their

objects”,”” we will find, more often than not, that the action giving rise to our anger is
not due to malice but to “selfish Temper” for which the author of the action is to be
pitied rather than hated, as it is “really more pernicious to himself than to others”.”® So

the grounds of anger largely disappear, if the action that gives rise to it is contemplated

from a broader, moral point of view.

Mead is more interested in chronic and pathological cases for which he suggests
both psychological and medical treatment. From the medical angle the task is to reduce
increased circulation, because the right treatment requires the “disorderly motion of the
animal spirits [...] to be calmed”. This can be achieved by blood-letting, blisters, setons
or the cooling of the head, but in more severe cases taking medication like myrrh,
galbanum, camphor or niter can also be suggested. As for its psychological treatment,
Mead suggests not to investigate the causes of anger, quite the contrary: the patient
should turn his attention to “thoughts directly contrary to those, which possessed it

before” in order to bring his mind out of the state it was in before.”

The emphasis in all these suggestions falls on therapies and techniques that
could foster a physiological and affective equilibrium in individuals that live in a social
world of conflicting interests and aspirations that provides ample occasions for anger.
Patrick Coleman’s point about the enlightenment debates on anger on the Continent
can be driven home in the Scottish context as well: these theories directly relate to
practical issues about the range of behaviours that are compatible with a cohesive
society, about how people respond to one another, and how they understand
themselves.* The therapies that facilitate the maintenance of a harmonious inner world
serve the purposes of peaceful and virtuous social coexistence. From this perspective

physiological, psychological and sociological diagnoses are subservient to, and are
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unified with, moral, social and sometimes religious agendas.

It is precisely the awareness of the social and religious significance of anger that
eventually leads to a more balanced account of the phenomenon in several authors.
Despite the overwhelming negative rhetoric of anger as a disease, mental disorder, vice
and threat to the sociability of mankind, the very same authors are frequently sensitive

to the function of anger in society and in God’s creation.

Hume in the Treatise discusses anger as a natural ingredient of human affective
constitution. He is not concerned with an evaluative account of anger as a vice or as a
threat to society; instead, he provides a naturalistic and phenomenological account of
how anger is related to other passions, what role it plays in the motivation of action, and
what its functions are in the context of human coexistence. For Hume, moderate anger

is a normal and necessary constituent of our moral constitution:

We are not, however, to imagine, that all the angry passions are vicious, tho’ they
are disagreeable. There is a certain indulgence due to human nature in this
respect. Anger and hatred are passions inherent in our very frame and
constitution. The want of them, on some occasions, may even be a proof of
weakness and imbecility. And where they appear only in a low degree, we not
only excuse them because they are natural; but even bestow our applauses on

them, because they are inferior to what appears in the greatest part of mankind.

Maybe because Hume primarily aspires to a naturalistic theory, and he has no
normative moral commitments that precede his descriptive account of human nature,*
he refrains from a condemning tone on anger. As a consequence, he does not see a
problem with communicating anger, just like any other passion, via sympathy: unlike
for Kames and Smith, anger for Hume is a passion whose communication “takes place

among animals, no less than among men”.*’

But Hume is not alone with this insight: Hutcheson and Turnbull are even more
detailed in explaining the positive role anger plays in the context of human sociability.

The core idea, as Hutcheson puts it, is that “[oJur Anger itself is a necessary Piece of
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Management, by which every pernicious Attempt is made dangerous to its Author.”®*

This idea is also implicit in the Hume passage above, but Turnbull explains it in great
detail in terms of its teleological, one could almost say: evolutionary function. For him
anger is a useful “instinct” that is “in reality the necessary operation of self-defence”.
Anger in its primary form is “momentary”, it is a reaction against “natural evil” or
someone’s intention to harming us. As such it operates without reason, and it should be
so because without government there is no time to deliberate when “sudden resistance is

the only security”.*

Reason itself can give rise to a different kind of anger when contemplating
injustice. This kind of anger is a reaction to “moral evil”, and in this sense it has “an
inseparable connexion with the sense of virtue”, because it is a desire of having the vice
punished - and it is, as Turnbull warns us, “by no means malice”. In this sense anger is
not at all a threat to society, quite the contrary: “it is one of the common bonds by which
society is held together: a fellow-feeling which each individual has in behalf of the whole
species, as well as of himself.”*® This moral anger is however weaker than the natural
because the latter is induced by harm intended towards ourselves, and our regard for

ourselves is much greater than our regard for society or mankind.

So anger for Turnbull is a phenomenon with many faces. It is true that it is a
medical and psychological condition, a fever that corrupts the mind, and it is also an evil
passion that must be constrained, but at the same time under the relevant social
circumstances (i.e. without central government) it is a natural means of self defence, and
in its higher form it can even be genuinely moral - and taken as such it is a genuine
virtue and not a vice. Moral anger, however, is not a selfish passion, it arises from the

violation of public good, and its aim is not taking revenge but due punishment.

Although Turnbull’s account is evolutionary in the sense that it explains why
and how anger is necessary for survival and the moral stability of society, it is thought to
function under the auspices of divine providence. Turnbull alludes to God’s design by
emphasizing that there is a “reason and end” for which “men was made liable to this
passion”, namely “to prevent and remedy ... injury”.®” For Hutcheson, too, anger is part
of human nature due to divine contrivance, and as such it responds to the needs of

living in a society of conflicting interests arising from the self-love of individuals. Under
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such circumstances “[t]here could not ... be a wiser contrivance to refrain injuries than
to make every mortal some way formidable to an unjust invader, by such a violent
passion.”® Anger has thus found a way from the discourses of a disease and vice to the

discourse on the signs of divine providence.

From Unity toward Disunity

As illustrated above, anger is a phenomenon that travelled back and forth various
discourses of human nature in the Scottish Enlightenment. As Thomas Dixon have
pointed out, the concepts and categories of these discourses, in our case ‘passions’,
‘affections’, ‘self-love’ and so on, are common currencies of physiology, moral
philosophies and theology.*” Due to the common conceptual resources these disciplines
not only studied the same phenomena, but they discussed them in the same language,
and as a consequence they drove toward their unified account. Thus anger is a ranging
fever, but as such it was not only a physiological and psychological phenomenon, but it
also had moral significance as a violent passion, which quickly turned into a vice

disagreeable to God and society.

Cheyne is perhaps an ideal example of integrating all these aspects in a single
account: in his hands anger is an acute disease, avoiding it is a moral obligation, a duty
toward ourselves, and the love of God is its best preventive cure. But even those not
dwelling on all aspects of anger are aware of the various contexts in which the same
language is applied. Turnbull, for one, seems to be similarly well versed in the
physiological, psychological, moral and religious discourses of anger, and paints a fairly
balanced picture of it, albeit hardly discussing its physiological facets. But the same
language is spoken by those not especially sensitive to the moral and religious

implications of physiological processes, like Cullen.

Anger is thus a phenomenon through which a remarkable conceptual unity
among early modern disciplines of human functioning could be illustrated. Through

this concept various aspects of human functioning had been represented as aspects of an
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organized unity. One consequence of this representation was the increasing tendency of
naturalizing the spiritual, moral and psychological aspects of human beings by showing
the physiological correlate of these aspects. For most authors the point of this
naturalization was driven home in the context of Newtonian natural theology: by
exploring the various aspects of the human frame and their interconnections the design
and intentions of God could be explored. Mead illustrates this stance clearly, who thinks
that his naturalizing project should not erode belief in divine power, as it is not less
“manifested by the cure of the most grievous diseases, performed in an instant at his
command; than by the expulsion of evil spirits”, because restoring “firmness and
flexibility to relaxed and contracted nerves” or “changing the properties of the elements”

testify both God’s omnipotence and presence in the world.

At the same time, the continuity of these discourses also provided an inspiration
in the opposite direction, namely that of secularization. In the present context Hume
and Cullen are interested in naturalization without paying attention to religious
consequences. Hume made explicit the epistemological reasons of his refusal to extend
the conclusions of either moral or natural philosophy to implications on transcendent
matters: our cognitive apparatus is so limited that we cannot expect epistemic benefits
from such inquiries.”’ Hume’s ideas influenced Cullen’s methodology and metaphysics
for chemistry and physiology, and as a possible consequence he also refrained from
drawing moral or religious conclusions from natural inquiry.”” This reluctance is
reflected in the telling irony in his explorations of the possible causes and treatments of
gout. Although Cullen also mentions the “passions of the mind” among the occasional
causes of gout, he refuses to speculate on possible therapies in this case, because “[h]Jow

they are to be avoided I must leave to the philosophers, or, if you will, to the divines.””

Hume sees the role of his descriptive anatomy of human nature quite distinct
from that of the normative discourse of the moralist, and Cullen similarly, but in a more
reserved tone, separates his physiology from the questions of normative ethics and
theology. So, despite the language they share with those forging a common framework
for human phenomena from natural philosophy to theology, Hume and Cullen turn
away from normative and religious connotations of the study of human phenomena. By

distancing the discourses of anger and other passions from theological considerations,
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they implicitly challenged the foundations of conceptual unity. So, beside the conceptual
unity of the discourses of anger, the tendencies to dissolve this unity and the drive

toward disciplinary differentiation have been given a crucial impetus.
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II. THE METHODOLOGICAL UNITY OF SCOTTISH NEWTONIANISM

For the Scottish Newtonians the method of analysis and synthesis provided a framework
that, beside conceptual interconnections of the kind discussed above, also served to
maintain the unity of moral and natural philosophy. As Newton summarized in his

influential Query 31 of the Opticks:

analysis consists in making experiments and observations, and in drawing
general conclusions from them by induction ... By this way of analysis we may
proceed from compounds to ingredients, and from motions to the forces
producing them; and in general, from effects to their causes, and from particular
causes to more general ones, till the argument end in the most general. This is
the method of analysis, and the synthesis consists in assuming the causes
discovered, and established as principles, and by them explaining the

phenomena proceeding from them, and proving the explanations.”

So analysis is either a resolution of “compounds to ingredients” or “motions to the
forces producing them”. It has a focus on the search of causes, and once found, on their

explanatory use.

In the Principia this method is focused on motions and forces producing them,
and there “the basic problem of philosophy seems to be to discover the forces of nature
from the phenomena of motions and then to demonstrate the other phenomena from
these forces”.” This problem is to be solved by mathematical means, by conforming to,
what I.B. Cohen termed “the Newtonian style”. This meant more than deriving
numerical results from experiments, or a focus on measurement, or a commitment to a
way of exposition that proceeded from definitions and axioms: It also meant taking
mathematics as the model of reality: constructing “the mathematical analogue of a
natural situation”, and then to advance from this idealized case by the addition of
further conditions toward more accurate mathematical analogues of actual situations.*

In this framework, Newton’s axioms or laws of motion do not serve the purposes of
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explanation and prediction directly, but function as “inference-tickets” that allow for
drawing conclusions from motions to forces, and vice versa, and from macrophysical to

microphysical forces composing them.”

The Principia’s project is thus to search for a specific, quantifiable natural kind,
i.e. force, in the background of phenomena, and not interested in qualitatively different
components. The method of analysis of “compounds to ingredients” belongs to the
project of the Opticks. The two different ways of analysis-synthesis that are applied in
the two works reflect different aims and different methodological commitments. The
fact that in Query 31 Newton mentions two different ways of analysis seems to reflect
the failure to extend mathematical analysis to all optical phenomena. This anomaly is
perhaps the most obvious in the case of colors, where he had to give up his initial hopes
for a demonstrative mathematical exposition that he had achieved for fits and
refrangibility.”® This might motivate Newton’s permission for qualitative analysis as a
route to explanatory principles;” especially if we bear in mind that he contemplated the

possibility of accounting for optical phenomena as chemical phenomena.'”

In the Opticks the method of analysis is not mathematical but analogical:
Newton proceeds by the observation and comparison of different rays of light with
respect to various properties like “refrangibility, reflexibility, and colour, and their
alternate fits of easy reflexion and easy transmission”.'"* As Newton had to give up the
project of revealing all the optical properties of surfaces in relation to different colors,
the hopes for mathematizing color phenomena arising from reflection and refraction
withered away too. Eventually he had to allow for an experimental decomposition of
white light into its component colors, but stop short of giving it full mathematical
treatment in terms of motions and forces acting on light corpuscles.'” Therefore the
qualitative differences of differently colored rays of light persisted in Newton’s
treatment, and this fact gets reflected in the methodological pronouncement of Query

31.
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Newtonian Analysis and Synthesis in Moral Philosophy

Let us now turn to the question of how Newton’s methods of analysis and synthesis
were turned into a methodological tool for the integration of moral to natural
philosophy. Francis Hutcheson may be credited with an attempt to implant the
Principia’s “Newtonian style”. His Inquiry into the Original of Our Ideas of Beauty and
Virtue (1725), was originally subtitled as “an Attempt to introduce a Mathematical
Calculation in Subjects of Morality”.'” And indeed, Hutcheson attempted “[t]o find a
universal Canon to compute the Morality of any Actions, with all their Circumstances”,
and laid down the “axioms” of such complex calculations as first steps towards
“applying a mathematical Calculation to moral Subjects” that was supposed to be
“further pursu’d” in this way.'™ On these pages Hutcheson represents morality as
essentially mathematical and calculable, and provides, as it were, the mathematical

principles of morals.'®

Having defined benevolence that extends over the whole of humankind as the
“universal Foundation of our Sense of moral Good, or Evil”,'® Hutcheson unites all
virtue in this single one that is supposed to provide the uniting force of the human

world analogous to gravity in the natural world:

This universal Benevolence toward all Men, we may compare to that Principle of
Gravitation, which perhaps extends to all Bodys in the Universe; but, like the
Love of benevolence, increases as the Distance is diminish’d, and is strongest
when Bodys come to touch each other. Now this increase of Attraction upon
nearer Approach is as necessary to the Frame of the Universe, as that there
should be any Attraction at all. For a general Attraction, equal in all Distances,
would by the Contrariety of such multitudes of equal Forces, put an end to all

Regularity of Motion, and perhaps stop it altogether.'”’

Benevolence, or virtue, is a calculable quantity which, in first approach, is

“always directly as the Moment of Good produc’d in like Circumstances, and inversely
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as their Abilitys: or B= M/A”. By adding a further condition, the initial axiom is refined,
and brought closer to actual situations: some of our actions are good to ourselves and
harmful to the public, or vice versa. Therefore “the Virtue of the Action, or the Strength
of the Benevolence” can be calculated as B = (M+I)/A, where “I” expresses the “Interest”
or “Advantage” the agent obtains by performing the action, and it is calculated as “a
compound Ratio of his Self-Love, and Abilitys”, i.e. “I = S x A”. If the action is harmful
to the agent then it increases “the Strength of the Benevolence” of the action so it should
be added to the “Moment of Good”; if it is advantageous to the agent, then it should be

subtracted.!%®

Hutcheson’s core idea seems rather Newtonian and Principia-style — even if it is
rudimentary and much less refined if compared to the Principia’s elaborate
mathematical apparatus. Hutcheson’s approximation to an accurate mathematical
description of the amount of Benevolence treated as an essentially calculable quantity is
analogous to Newton’s strategy of successive approximations starting from an idealized
situation and refining it by the addition of further conditions. Similarly to Newton,
Hutcheson builds his moral philosophy on mathematical calculation, and he provides
the axioms to calculate unknown quantities from a set of previously established

parameters.

Hutcheson is also eager to maintain the common theological framework of
natural and moral philosophy. The spirit of Newton’s famous dictum in the Scholium
Generale, namely “to treat of God from phenomena is certainly a part of natural
philosophy”,'” finds an expression in Hutcheson’s introduction to moral philosophy,
first published in 1742: “We must therefore search accurately into the constitution of
our nature, to see what sort of creatures we are; for what purposes nature has formed us;
what character God our Creator requires us to maintain. Now the intention of <God
and> nature with respect to us, is best known by examining what these things are which
our natural senses {or perceptive powers} recommend to us, and what the most excellent

among them? and next, what are the aims of our several natural desires, and which of

them are of greatest importance to our happiness?”'!

Exploring God’s intentions toward us through the study of nature is consonant

in Newton and Hutcheson, and so is the commitment to empiricism in these
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explorations: it is the study of nature through our senses that brings us closer to the
knowledge of what we are intended to do and what brings us happiness. Other
contemporary Scottish moral philosophers, as we have seen above, also share this
religious and teleological perspective that promises to deliver knowledge of God, of the
purpose of human beings, and aims to draw direct normative consequences concerning

111

our duty.

Turnbull is another bearer of the Newtonian torch in Scottish moral philosophy.
Mathematical spirit, albeit not mathematical calculation, is central to Turnbull’s vision.
In the spirit of Newtonian “mixed mathematics”, Turnbull identifies his approach as
“mixed moral philosophy” which is “an account of human nature, mixed of principles
inferred from immediate observation, and others deduced from such principles, by
reasoning from ideas or definitions”.!”* Elsewhere he gives a hint as to how to
understand that part of moral philosophy which “bears very nearly the same relation to
morals (by which let me be understood to mean the whole of philosophy relating to
human nature and human affairs) that mathematics bears to natural philosophy”, i.e.
the part that is based on reasoning from definition and not from observation. This part
“consists in investigating or demonstrating what moral qualities may co-exist, what
must co-exist, and what are absolutely incompatible”, and in the determination of their
proportions.'”® Although this abstract, a priori part of moral philosophy does not form
an “orderly system of universal truths” comparable to mathematics, yet moral

philosophy is still modeled on the ideal of a Newtonian mixed mathematics.

Mathematics alone, however useful and foundational is imperfect for the
purposes of moral philosophy, because “even natural philosophy, if it stop short of final
causes, and the moral conclusions which evidently result from thence, is a very defective
and imperfect science”.'* The task of moral philosophy is to proceed by a method of
Newtonian analysis and synthesis consisting of reasoning from principles to effects and
effects to principles, which explores the “general laws of our constitution” and thereby

reveals man’s “natural powers, end, dignity and happiness™.'”

The abstract, quasi-
mathematical part of moral philosophy is the guide of analysis here: a law will be
established if it can be derived from the definition of “intelligence, volition, affection,

habit, or any moral power” and if it is supported by universal experience. If phenomena
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are found to conform to the definition of any moral power then the laws so established

may be deployed in accounting for further phenomena arising from those powers."°

David Hume’s science of man is congruent with post-Newtonian Opticks-
inspired natural philosophy. The axiomatic-mathematical-quantifying outlook is
entirely missing in Hume. And he takes pain to warn against the pretensions of
mathematical certainty. If the actual practice of mathematics is concerned, mathematics
turns out to be fallible and not the realm of unquestionable apodictic truths.
Mathematics is a collective enterprise where certainty is constructed through social

processes and not by the effort of reason:

There is no algebraist nor mathematician so expert in his science, as to place
entire confidence in any truth immediately upon his discovery of it, or regard it
as any thing, but a mere probability. Every time he runs over his proofs, his
confidence encreases; but still more by the approbation of his friends; and is
rais’d to its utmost perfection by the universal assent and applauses of the
learned world. Now ‘tis evident, that this gradual encrease of assurance is
nothing but the addition of new probabilities, and is deriv’d from the constant

union of causes and effects, according to past experience and observation.'”

So, even if Hume’s metaphysics of knowledge teaches us that a priori reasoning
concerning number is the realm of demonstrative certainty, on a different note he
teaches that mathematics is also a cognitive enterprise whose dynamics is characteristic
to the scholarly community. There is thus a distinction to be drawn between the
metaphysics and the practices of mathematical knowledge: with respect to its nature
mathematics is a priori and demonstrative, but the production of mathematical
knowledge is a social process and belongs to communities - and communities just like

individuals can be mistaken.

Hardly surprising then, that instead of analysing phenomena by mathematical
means Hume’s methodological emphasis falls on comparative analysis and analogical

reasoning, which fits rather well into the Opticks’s framework: “experiments” should be
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“judiciously collected and compar’d”,""® and the principles underlying them should be

revealed “from the observation of several parallel instances”.""” Hume’s way of using
historical and everyday observations is therefore similar to Newton’s use of experiment
in the Opticks. They both proceed by comparing some phenomena, arriving at
hypotheses by generalizing the findings, in Hume’s words: “What I discover to be true
in some instances, I suppose to be so in all”.'** And these are to be tested by carefully
chosen experiments, or against seeming counterexamples, taken from history and

everyday life or from a purposively created artificial setting.

The products of the analysis so conducted are the principles of various faculties,
like perception, imagination, reason etc. whose interaction results in ideas and
impressions causing behaviour, but their contribution can hardly be measured and the
principles of their interaction can hardly be quantified - not even in principle. So their
relations cannot be represented in an algebraic way, in terms of relations of quantities
either. Instead, they are qualitatively different principles of human nature, and the
explanation of human phenomena consists in a description of how these principles with

their distinctive characteristics figure in producing them.'*!

The possible inference from conclusions concerning our constitution to
normative claims may seem similar to Turnbull’s project. Yet, Hume’s vision of progress
for moral philosophy, unlike Turnbull’s, does not proceed through the perfection of
natural philosophy and through our knowledge of final causes. The science of man is the
foundational science, as he proclaims it in the Treatise’s Introduction, as it will delineate
possible claims of knowledge in other disciplines - including natural philosophy and
religion too. As a consequence Hume’s project eliminates claims aspiring to knowledge
of transcendence, or more precisely: Hume takes pain to argue that our conclusions in

moral and natural philosophy cannot be stretched to the intentions of the Deity.'**
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The Flight from Mathematics in Scottish Physiology

Let me now turn to the parallel methodological tendencies in Scottish natural
philosophy, particularly physiology. Early in the 1690s the Edinburgh professor of
medicine Archibald Pitcairne began working on placing medicine on a mathematical

cum mechanical footing. As his Principia-style epistemological warning has it,

our Knowledge of Things is confined to the Relations they bear to one another,
the Laws and their Properties of Power, which enable them to produce Changes

in some Things, and to become altered by other Things.'*’

It is thus only functional and dispositional properties through which knowledge of
things is possible, not through their intrinsic natures: the study of structure and
function are the key to understanding nature. Aspiring to knowledge of natures can only
lead to speculation and endless disputes resulting in philosophical sectarianism. Instead
of forcing experience and observation into the Procrustean bed of some sectarian
metaphysics, they should be processed in a mathematical, and therefore demonstrative,

disinterested manner.

Pitcairne’s medical theory centred exclusively upon the circulation of blood and
humours secreted from the blood, and he understood illness in terms of decreased
circulatory hydraulics. He adopted the general laws of Newtonian mechanics in order to
explain the functioning of body on an analogy drawn between gravity and the heartbeat.
Although it seems he implicitly acknowledged short-range attractions and saw the limits
of mechanical explanation in chemistry, his physiology remained within the boundaries
of mechanical philosophy. However, he fiercely opposed its Cartesian variant by
denying the explanatory significance of the particles’ shape and size in his account of
bodily functions, instead he invoked primary particles building up various molecules by

mechanically inexplicable bonds."**
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As Anita Guerrini puts it, Pitcairne’s account was an exercise in demonstrating
“mechanical necessity” by a “mathematical method”. The tendency of Newton’s natural
philosophy to reify mathematics in a general account of motion was thus applied in the

125 The main epistemic virtue of a mathematical

particular context of human physiology.
method in Pitcairne’s eyes was its certainty: unlike Paracelsian and Cartesian
speculations, the Newtonian style was capable of producing demonstrative conclusions.
So, for Pitcairne, the proper way of medical learning did not lead through the search for

physical causes but in a deductive theory of medicine: instead of empirical hypotheses

on the nature of causes he urged mathematical demonstrations of relations.'*

By the 1720s and 30s the theoretical climate had been changed. The two editions
of Newton’s Opticks, the second edition of the Principia (1713), and the publication of
his “De Natura Acidorum” (1710) are the milestones for the future development of
Scottish chemical and medical theory. In this context the most important tenets of these
writings are the idea of short-range attractions between particles of matter, which
contributed to the dissolution of Pitcairne’s rigidly mechanistic-mathematical
framework,'” the idea of aether in the form of a “certain most subtle spirit”, and a
general tendency that drives toward experimentalism and away from mathematical

representation.

By the time of writing his most popular book, The English Malady published in
1733, George Cheyne, as well as other members of the Pitcairne’s circle, had already
distanced himself from his earlier commitment to a mechanical and mathematical
treatment of animal oeconomy, and adopted a vitalistic stance toward the mind and
body as united. Although he had been criticised for abandoning his earlier
iatromechanical views already in his Essay on Health and Long Life (1724), he had not
given up his self-definition, nor his reputation, as a Newtonian,'*® but by this time he
had indeed given up the idea of writing the Principia Medicinae in which he intended to

129

follow the Principia’s “Newtonian style”.

Having dismissed the idea of explaining physiological phenomena “from Matter
and Motion alone, and all the powers of our Numbers and Geometry join’d to them” as
> 130

“mere Jargon and Ignorance”,”* he now emphasized the unity of matter and mind,

because “the Works of Imagination and Memory, of Study, Thinking, and Reflecting,
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from whatever Source the Principle on which they depend springs, must necessarily
require bodily Organs”.”*" In his new approach, Cheyne exploited Newton’s aether
hypothesis in the Opticks:"** as “MECHANISM takes Place and operates in it self only, on
dead Matter”, Cheyne proposes to study its concurrence and homology with the “Self-
active Principle” to which mechanism is subordinated in “ORGANIZED bodies fit for
Animation and living Functions”.'* In this enterprise he now advertised, in place of
numbers and geometry, an analogical approach to the “Whole of Animal Nature” based
on the insight that “we find always similar Effects have similar Causes”, a principle
without which “many Appearances in Generation, Nutrition, and Animation” would

“otherwise appear unaccountable”.'**

By the middle decades of the eighteenth century, the scholarly community had
grown much less enthusiastic about the prospects of the general applicability of
mathematics to various fields of learning. Pitcairne, and some of his Newtonian allies
like John Friend,'” had been accused of making mathematics subservient to sectarian
interest, and in connection with a controversy with Leibniz,"* Pitcairne himself had
been forced to realize that even Newton’s Principia could be “orangically &

Hanoverianlie abus’d”.**”

After the foundation of the medical school in 1726, Edinburgh turned into a
centre of vitalistic physiology: William Cullen’s chemical and medical investigations
from the 1740s reflected a growing dissatisfaction with the extension of mechanical and
mathematical principles to these fields. As his early nineteenth-century biographer, John
Thomson noted, Cullen perceived that while earlier investigations “showed what might
be achieved by mechanical principles and mathematical reasoning to physiology,
indicated also what they were unable to accomplish.”***

Cullen appreciated their explanatory potential for “phenomena depending on
the general properties of matter”,"”* yet he thought the mechanical hypothesis is ill-
founded in chemistry, because he saw the reducibility of chemical phenomena, i.e. those
related to the particular properties of substances, to mechanical phenomena far from
being warranted, and he was unsure about its possibility — even in principle. For Cullen,
there are phenomena unexplainable by reference to general properties: in order, for

example, to explain how ice turns into water, mechanical accounts frequently return to
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the supposition that heat changes the angular particles of solid ice into spherical ones of
fluid water, the latter being more “easily moved, which is fluidity”. But as we cannot
deduce fluidity from spherical parts, nor vice versa, we have to appeal to some other
cause,"” which may not fit the ideals of mechanists. Therefore, seeking explanations in
terms of mechanical philosophy for chemical phenomena is neither possible nor
desirable. Should we be able to find a mechanical basis for chemical phenomena, it

would still fall short of an explanation in terms of proximal causes.

Instead of mechanical and mathematical hypotheses, most of the explanatory
work for Cullen’s chemical enterprise is done by elective attractions that are to be
described and classified on the phenomenal level, because their underlying causes are
proclaimed to be unknown. Elective attractions thus become the cement of the chemical
universe, but not in a sense modelled on Newtonian gravity: while gravity is a universal
attraction, Cullen’s elective attractions are selective and depend on the particular
properties of substances and their relative attractions, and not on their density. The
business of chemistry is thus to describe and arrange elective attractions systematically,
and to account for various combinations and separations of substances in terms of

principles established by such classifications.

On similar grounds, Cullen considered relying on exclusively mechanical
principles equally problematic in physiology, not only because we do not perceive the
mechanical means of our internal functioning, but also because a mechanical outlook
cannot lead to satisfactory explanation in too many cases: the stomach, for instance,
“does not seem by any mechanical powers to contribute” to the food’s “division” while
digesting; nor can the workings of the lungs be fully described in terms of the

“mechanical powers of pressure.”'*!

As Cullen sees it, Harvey’s discovery of the circulation of blood gave an impetus
toward understanding animal economy as a “hydraulic system”, and thereby it
contributed one aspect to its understanding as an “organic system”, but this approach
could not supply the mathematical means with which to study physiological
phenomena.'” And not only that: it also overshadowed the adequate complex outlook
from which “the human system can only be viewed [...] that is, as a chemical mixt, as a

hydraulic machine, and as an animated nervous frame.”'*> The combination of these
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three points of view can make “the system of physic” complete, but two of which,
namely chemical mixt and animated nervous system, are hardly susceptible of

understanding in purely mechanical terms.

So, Cullen reluctantly acknowledges that the combination of Galileo’s
mathematical and Bacon’s experimental approach had some role to play in the history
of medicine: “we must observe, that whether it was with advantage or not, many
improvements have been derived from mathematics to the system of physic: they have
certainly contributed to put physic in the good condition in which it is at present.”'*
But he also emphasizes that this contribution had been limited, and mathematics in
medical matters cannot have a bright future, as “it neither could, nor ever can be,
applied to any great extent; in explaining the animal economy”.'® Just like its
mechanization, the mathematization of animal economy could not deliver the complete
system it had promised, and for very much the same reason: only some parcels of

medicine could be effectively treated this way.

The language of mechanism and mathematics, for Cullen, is thus not the
universal language of nature. This insight inspired a closer understanding of what
specific forms the internal activity of a living body may take, i.e. “the state and affections
of the primary moving powers in it.”"*¢ Most of the crucial bodily functions Cullen
ascribes to the “mechanism of the brain” which could not fulfil its various functions
“without being united with a sentient principle or mind that is constantly present in the
living system.”'” Without there being such a principle not even the mechanical
functions of the body could be adequately explained: how can the heart keep pumping
blood without running down? For Cullen the explanation came from the brain and its
close connection to the mind, the sentient principle responsible for the effects greater

than the stimuli.

However, Cullen did not see this internal active force as centralized exclusively
in the mind/brain, he distributed some of it throughout the various parts of the body:
activity for him partly resides in the “inherent power” of the muscles. And thus, while
the mind/brain is the central unit, some of the bodily activities depend on various local
forces that together form an organic whole. Cullen’s outlook is well represented in a

telling passage:
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opium, alcohol, mephitic air, applied to our bodies, induce a state of sleep ; they
are known to diminish the motions in general, and have got the appellation of
sedatives. With regard to the chief of them all, opium, the question has been
often put, quomodo opium facit dormiret and the variety of theories offered by
the mechanical physicians has amounted to little more than that of the Galenists,
quia habet in se facultatem dormifaciendi. It has been alleged by some, that
opium coagulates, and by others, that it rarifies the blood; but we say, that opium
produces its effect independently of the fluids and of their circulation. Whatever
difficulties Dr. Haller has raised upon this subject, I say that the experiments of
Alston, Whytt, and Monro, our colleagues, upon animals, after the circulation of
the blood had ceased, are quite conclusive; that though opium acts slower, it
most certainly does act, after all motion of the fluids have ceased; nay, that it acts
upon every separate and detached part, even when the communication with the
brain is destroyed, that it acts upon the inherent power, so that we need not
discuss the matter whether it coagulates or rarifies the blood, as its direct
operation is upon the nervous power, the mobility, sensibility, and irritability of

which, it destroys in every particular part to which it is applied.'*

Beyond the diagnosis that mechanists do not fare better than Galenists as far as the
intelligibility of their explanations go, Cullen here is convinced that the effect of the
opium is local and does not presuppose circulations in the body. Its effect is diminishing
the characteristic activity of some part of the body by influencing its local “nervous
power” which Cullen considered to reside in the relevant muscles themselves.'* As such
they belong to the “animated nervous frame”, partly decentralised, which is itself part of

a harmonious mechanical, chemical and physiological whole.
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A Social History of Antimathematics

As I have sketched above, the methodological trajectory of Scottish moral philosophy
and medical theory exhibit a similar trajectory that could be labelled as a flight from
mathematics in the human sciences. Let me then finally turn to the question as to why
mathematics fell increasingly into disfavour among the natural and moral philosophers
of the Scottish Enlightenment. Arguably, the theoretical work of those studying various
aspects of human phenomena reflected their respective social imagery, i.e. the way they
more or less explicitly envisaged social order and governance, and the proper condition

of human beings within these structures.

My main point is that those developing theories about human functioning, from
physiology through the “science of man” to political contexts, had not only purely
cognitive agendas but also a political one broadly understood: theories about various
facets of human nature also served political purposes, and exhibited affinities to the
social-political situation in which they originated, and gestured toward specific stances
on questions of political and religious significance. So texts addressing problems of
purely theoretical issues frequently had other layers of significance in the social-
political-religious sphere, mainly through an alleged congruence of epistemic and

political values.”® Let me just focus on the role of mathematics here.

Anita Guerrini, Simon Schaffer and John Friesen have explored, Pitcairne’s high
esteem for mathematical learning did not arise exclusively in the context of his aversion
to theoretical sectarianism in medicine, but also in that of religious and political
sectarianism. The Glorious Revolution brought significant changes to Scottish society
and academic life as a part of it. These included the ejection of Episcopal ministers
because of their Jacobite sentiments and the restoration of Presbytarianism, and setting
up a visitation committee in 1690 that was responsible for ensuring the allegiance of
Scottish universities to the new government. As a consequence, Alexander Monro, the
president of the Edinburgh University who labelled the process as “Presbyterian
Inquisition”, and several other professors had been expelled, but other Scottish

universities fared even worse.
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These experiences inspired Pitcairne, an Episcopalian, to write satirical plays,
The Assembly and Babel, both written in 1692,"" in which Presbyterians are represented
as dogmatists taking the word of the scripture at face value, and religious enthusiasts
undermining the significance of reason. Presbyterianism is thus portrayed in these plays
as a form of anti-intellectualism that opposes mathematical medicine and natural
philosophy in the name of a narrow-minded scholasticism. Besides, Pitcairne’s Jacobite
sympathies are also transparent in these plays: the stubborn, sectarian Presbyterians are
also enemies of the monarchy and hereditary right. In his eyes these views were liable to
cause social turbulence and sectarian violence, and he proposed mathematical learning
as the only useful way of fighting them. The language of the Principia, as opposed to the
speculative tone of competing natural philosophies, was thus exploited in an extra-
theoretical context, and it was presented as the ideal model for avoiding religious

fanaticism, dissent and faction.

As a consequence of “Presbyterian Inquisition”, Pitcairne and his friend David
Gregory, professor of mathematics, also left Edinburgh: Pitcairne took up a
professorship of medicine in Leiden in 1692. Gregory went to Oxford where was
appointed as Savilian Professor of astronomy in 1691 on the recommendation of
Newton. In Leiden a “Tory Newtonian” circle consisting of immigrant Scottish students
formed around Pitcairne which included George Cheyne among others."” Gregory also
had an influence on Scottish students interested in medicine, most notably on James

Keill, still in Edinburgh, and on John Arbuthnot in Oxford.

In the 1690s all these medical men shared a common commitment to the
extension of Newtonian natural philosophy, and especially its mathematizing tendencies
to medicine, and with varying degree of commitment and publicity to the Jacobite
cause. They shared Pitcairne’s convictions: in their eyes mathematics, beyond its
capacity to produce theoretical certainty, also served as a model of ensuring social
hierarchy and stability, and the image of human functioning inspired by the Newtonian
style provided useful theoretical and metaphorical analogies in the context of their

Jacobite politics.

It was not unprecedented in early modern Britain to turn to the certainties of

mathematics in politically turbulent times. In the mid-seventeenth century Hobbes, for
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example, invoked the authority of geometry to secure universal assent in questions of
philosophy, both “civil” and “natural”’, in a period of political and religious
sectarianism.'® In this Hobbesian manner William Petty developed his “political
arithmetick” in response to the theoretical controversies generated by the English civil
war: the representation of individuals and their social relations by mathematical means
generated an air of disinterestedness that was very much strived for in a time of heated
and sometimes violent discussions."”* Hobbes’ and Petty’s theories and methods were
not only motivated by religious and political considerations, but they could be exploited
for apologetic purposes. The mathematization of society was congruent with the social
imagery centred upon social stability and rule by coercion: knowledge was to be
collected and processed so as to ensure the interests of and conformity to the central
government. In the turbulent years around 1700, Pitcairne and his circle developed
physiological theories that conformed to this image: a mathematically represented
mechanical image of human functioning could do good apologetic service to the Stuart

cause.!®

By the mid-eighteenth century, in plausible connection with the changing social,
political and economic situation, the intellectual climate in Scottland had changed, and
anti-Jacobite ideologies could also find its expression from theories of nature to society.
A new image of man started to take shape which conformed much better to the new
social order emerging in the aftermath of the Glorious Revolution and Union of 1707
with England. This new image had been elaborated in terms of physiological, moral,
social and economic theories that can be understood as commenting on and justifying
the new, liberal form of governmentality that replaced the monarchical ideals and

practices admired by those with Jacobite sympathies.

Politically, the Union eventually offered the stability that was very much strived
for in Scotland. After two decades of economic depression the economy started to
revive, and the benefits of the Union could be gradually felt. From the 1720s economic
development opened up more optimistic perspectives in various fields of social life. The
emerging new political and economic elites — especially Lowland Whigs, most notably
the Argylls — were both supportive of and actively engaged in initiatives to reform

universities, establish scholarly societies or improve agriculture. Their devotion to
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philosophical and institutional issues was motivated by the need of catching up with
England intellectually and economically, and in order to promote development in these
fields they instituted a conscious policy of patronage.'* This policy was focused on the
improvement of various aspects of Scottish life and their active engagement in this
enterprise lent them political legitimacy and served their political and social ambitions,
particularly their struggle against religious fundamentalists and Highland clans, and it
also contributed to their economic influence by the implementation of more refined
technologies in agriculture, forestry and coal-mining. In this process the University of
Edinburgh had been restructured and a medical school was founded in 1726. Within a
few decades the newly founded medical faculty developed into a leading centre of

medical learning in Europe comparable only to Montpellier, Halle and Leiden."”

The image of man developed both in mid-century Scottish physiological
theories, mainly by Robert Whytt and William Cullen, and by those working on a
“science of man”, mainly David Hume, Adam Smith and Adam Ferguson, was informed
by a different vision. This image is much less congruent with the ideals of monarchical
than liberal forms of government: the drive for a mathematical, demonstrative and
mechanical representation of human functioning had been abandoned by them in
favour of a qualitatively oriented approach centred on the sensitivity of self-governing
individuals. These theories posed a challenge to various aspects of the Jacobite ideology

from its inclination to mysticism and “Highlandization” to its social imagery.

The flight from mathematics as a safe heaven in the human sciences can be
related to the specific social and political context of early eighteenth-century Scotland.
The weakening of the mathematical ideal took place in an atmosphere of general, i.e.
political, economic and cultural improvement - a context in which sensibility,
refinement and civility provided the fundamental categories of understanding human
functioning. The problems of social stability, sectarian violence and the legitimate scope
of monarchical power gradually faded away and gave way to the issues associated with

economic, social and cultural backwardness.!*®

In this context the ideal of liberal government replaced that of the monarchical
one: the image of self governing agents cooperating and being bonded together due to

their natural sociability rather than coercion becomes central. ™ Against this
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background a new image of man started to emerge with an increased emphasis on the
sensitivity and affections of humans rather than on their calculable mechanical

functioning subsumed under mathematical formulae.

It is not to say that the theories to be discussed here were unique in the European
context and as such they are to be ascribed to the specific social-political context in
which they developed. Enlightenment vitalism is a pan-European phenomenon, and not
specific to Scotland or Britain. It is rather that in the Scottish context a special meaning
can be attached to these theories as they provide support to a specific social imagery
from outside political discourse. But the most important feature that distinguishes the
developments in Scotland is that in a period of some four decades there emerged in the
Glasgow-Edinburgh axis a continuum of theories ranging from the phenomena of
nature to society that bear the traces of a vitalistic worldview. These theories, taken as a
whole, provide an exposition of a Weltanschauung that took shape in this temporally

and spatially local context.
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METHODOLOGICAL AND IDEOLOGICAL CONTEXT
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II1. HUME'S COPERNICAN TURN

David Hume considered his contribution to moral philosophy in his Treatise as
amounting to a revolution comparable to that achieved by Copernicus in natural

160

philosophy.'® For Hume, a Copernican revolution in moral philosophy consisted in
setting a new aim to the discipline and putting it on a new methodological footing.'"'
The need for a revolutionary transformation that breaks up with the continuity of
previous moral philosophies is expressed early in Hume’s 1734 Letter to a Physician in

which he complains about the disappointing status of the philosophical tradition his age

inherited:

I found that the moral Philosophy transmitted to us by Antiquity, labour’d
under the same Inconvenience that has been found in their natural Philosophy,
of being entirely Hypothetical, & depending more upon Invention than
Experience. Every one consulted his Fancy in erecting Schemes of Virtue & of
Happiness, without regarding human Nature, upon which every moral

Conclusion must depend.

No wonder then that in moral and natural philosophy “there is nothing yet establisht
[...] & that they contain little more than endless Disputes, even in the most fundamental
Articles.” Overcoming this situation and improving the cognitive standing of
philosophy required, in Hume’s eyes, breaking new grounds in these disciplines with “a
certain Boldness of Temper [...] which was not enclin’d to submit to any Authority in

»” 162

these Subjects”. !> Detached from ancient authorities, Hume’s new approach as
announced in the letter sets the proper aim of moral philosophy to be the study of
human nature, which should be conducted with empirical, as opposed to hypothetical,

methods.
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As we have seen, renewing moral philosophy by adopting successful models
from natural philosophy is a characteristic aspiration of Scottish moral philosophers in
the Enlightenment period, and the most significant inspiration came from the success of
Newton’s natural philosophy: Francis Hutcheson attempted to elaborate a “canon”
which contained, as it were, the mathematical principles of moral philosophy and
George Turnbull set up an axiomatic framework to analyse moral phenomena. Some
commentators have interpreted Adam Smith’s achievement in economics and moral
philosophy as influenced by Newton,'® and Hume’s study of human nature is also

frequently interpreted as Newtonian in some respects.'**

In this chapter I intend to explore the significance of Hume’s references to
Copernicus in this context, thereby showing that his understanding of Copernicus’s
significance is consonant with the experimental methodology he intends to adopt. This
methodology is at the heart of Hume’s reform of moral philosophy by which he

expected to redeem the shortcomings it had inherited throughout the ages.

While exploring Copernicus’s significance for Hume I will proceed as follows.
First, I briefly explore the place of Copernican ideas in the Scottish Enlightenment and
show that Copernicus’s meaning in this context was not primarily methodological;
instead his reception was focused on the new model of the universe and it was
constrained on the field of natural philosophy. It was Hume who placed emphasis on
the methodological significance of Copernicanism, and drew his conclusions on the
tield of moral philosophy. Accordingly, in the next step I turn to exploring the details of
Copernicus’s methodological significance for Hume focusing on those passages that
shed light on the method of Hume’s project of a science of man. I will attempt to show
that the methodological lessons Hume draws from Copernicus are consonant with the
basic tenets of his experimental study of human nature that signify his detachment from
the traditional framework in which work in moral philosophy had been conceived.
Finally I draw attention to the different meanings the phrase Copernican turn might
have in Hume and Kant. As I will argue, the different ways in which they perceived
Copernicus’s significance is due, on the one hand, to Hume’s fairly idiosyncratic
interpretation of Copernicus’s heritage as mainly methodological and, on the other

hand, to Kant’s sticking to the common understanding of Copernicus as providing a
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new model of the universe. Despite this difference, however, Hume’s Treatise can also
be seen as establishing a Copernican turn in philosophy similar to Kant’s - albeit one

following a naturalistic rather than a transcendental path.

Copernicus in Scotland

From the second half of the seventeenth century Copernicus was standard and critically
acclaimed material in the curricula of Edinburgh University. The discussion of
Copernicus was conducted in the context of abandoning Aristotelian natural philosophy
for the sake of Cartesianism just to be rapidly superseded, by the end of the century, by

165 From the 1660s in the lectures of John Wishart, commentaries on

Newtonianism.
Aristotle’s Physics had been replaced by a critical discussion of modern developments in
natural philosophy, albeit still along the lines of Aristotelian physics. On this basis
Wishart challenged the Copernican model of the universe questioning its intelligibility,
alleged simplicity, empirical adequacy and its compatibility with the Scripture.
Questions of theological compatibility were in the forefront of his natural philosophical
interests in general: in his lectures he borrowed some insights from Hobbes and

Descartes, but he saw their teaching as threatening either with atheism or with the

limitation of God’s power - and on this basis he rejected them both.

From the 1680s onwards, Gilbert McMurdo and Alexander Cockburn adopted
Cartesian ideas without such reservations, and they spread the mechanical worldview
among their students, as was the case with most of their fellow regents in Edinburgh at
that time. Until about 1690 Copernicanism prevailed in its Cartesian version in which
rotating transparent matter caused the planets to orbit in the same direction, and similar
vortices were invoked to explain why objects are falling toward the earth’s surface. After
the publication of Newton’s Principia, forces quickly populated the Copernican universe
and gravity replaced vortices in the explanation of planetary motions. This

transformation of Cartesian Copernicanism into a Newtonian one took place in
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Edinburgh fairly rapidly, and by about 1710 the triumph of Newtonianism was eminent

at the other Scottish universities as well.

The process of transformation is informatively documented in William Law’s
astronomy lectures he had given as regent between 1692 and 1704, before he took up the
chair in moral philosophy in 1708 that was newly established as a result of the university
reform replacing the regent system of Edinburgh University with a professorial
structure. Given that he occupied the professorship of moral philosophy until 1728, he
might have taught David Hume in that capacity. Law’s lectures in the 1690s reflect
gradual detachment from, and increasing criticism of, Cartesian vortex theory while

approaching Newton’s astronomical ideas with an unqualified approval.

By 1704 Law’s initial criticism of Newton for failing to provide his findings with
satisfactory explanations by the standards of mechanical philosophy disappeared from
the lectures.'® In his lectures of 1701, i.e. towards the end of the process of his
Newtonian conversion, Law’s discussion of Descartes and Newton was situated in a
Copernican framework which was contrasted with Ptolemy’s and Tycho Brahe’s
theories, the latter being represented as a middle course between the two models.
Ptolemy’s system was criticised mainly for its empirical inadequacy in explaining the
movement of Mercury and Venus, and also for lacking the epistemic virtue of
simplicity: if compared to Copernicus, Ptolemy is too complicated because his model
relies on epicycles and eccentrics. Copernicus was also criticised mainly on account of
intelligibility because he had ascribed the earth’s movement to the influence of the sun,

and also because of the rapidity of the planets’ motion.

When Hume attended Edinburgh University in the early 1720s, the culture of
science was already dominated by Newtonianism, and due to the work of David
Gregory, John Keill and Colin Maclaurin, the influence of Scottish Newtonians
extended well beyond the Scottish borders. ' Generally speaking, Hume was
disappointed with the education he received at the university and he had a very low
opinion on the knowledge to be acquired there. One exception, to some extent, seems to
be the natural philosophy class, which was taught to him by Robert Steuart.'*® In
Steuart’s class Hume presumably was required to study Keill’s introductions to natural

philosophy and astronomy, Gregory’s introduction to optics and astronomy along with
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certain passages from Newton’s Opticks and Principia.'®® Also, he probably made good
use of the Physiological Library Steuart had established, which might have provided him
with all the relevant literature he needed for an introduction to the problems of
contemporary natural philosophy, including those related to various versions of

Copernicanism.

An important common feature of these introductory texts, and presumably of
the accompanying lectures too, is that they focus on the content and virtues of
Copernicus’s theory rather than its methodology. The most notable thing about
Copernicus’s theory is the new model of the universe in comparison with its alternatives
and its subsequent interpretations in Descartes’s and Newton’s natural philosophies. But
the novelty of Copernicus’s system is not derived from some innovative methodology.
In connection with the model of the universe Copernicus offers, his theory is credited
with various virtues if compared to that of Ptolemy, but these virtues are not derived
from the method Copernicus follows - in fact he is not credited with methodological

invention at all.

In these texts it is generally acknowledged that the empirical adequacy of
Copernicus’s model surpasses that of the rival systems of Ptolemy or Brahe, ie. it
conforms to the facts better, and so it can save more phenomena than its rivals. One can
also discern here the traces of “a great simplistic myth”'”° that emphasises the simplicity
of Copernicus’s theory if compared to Ptolemy and Brahe. On later scrutiny, however,
this myth turned out to be untenable, as has the idea of Copernicus’s supreme empirical
adequacy,'”! yet in Copernicus’s Scottish reception these virtues were unanimously

associated with his model of the universe.

Adam Smith, in his essay on the history of astronomy (written in 1751, first
published in 1795), finds a further epistemic virtue in Copernicus’s model, namely “a
superior degree of coherence, which it bestowed upon celestial appearances”.!”? For
Smith, coherence is not primarily a logical property of theories; it is used in the context
of other terms like “connection” and “order” whose establishment is the main task of
philosophy as “the science of the connecting principles of nature”. In his view,

philosophy is responsible for “representing the invisible chains which bind together all
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these disjointed objects, endeavours to introduce order into this chaos of jarring and

discordant appearances”.'”

The success of this enterprise is partly measured by the coherence a theory
bestows upon disordered phenomena. Coherence thus understood is a matter of degree
and it depends on how successful it is in establishing connections among various
phenomena, whether it needs ad hoc hypotheses for establishing connections and on
how much it leaves unexplained etc. Coherence is thus related to simplicity: a system is
less coherent if it allows for the introduction of phenomena that complicate a system
without good reason, or if it introduces phenomena for the sake of explaining other
phenomena but leaves the newly introduced phenomena without explanation or
independent motivation. If measured by these standards, Tycho Brahe was found less
coherent than Copernicus'”* because he had been less successful in finding out “those
hidden chains of events which bind together the seemingly disjointed appearances of

nature”.'””

Although in Smith’s evaluation the emphasis falls on the epistemic virtues and
cognitive content of Copernicus’s theory, his emphasis on coherence in this sense and
his understanding of the task of philosophy suggest that he has specific methodological
ideals in mind that seem to be consonant with Hume’s understanding of Copernicus’s
importance. For Hume, Copernicus is an early representative of efforts made towards
“true philosophy” that is centrally committed to explanatory reductionism, i.e. a method
of subsuming the variety of complex phenomena under a limited number of principles
or laws whose combination results in an explanation.'”® Both in the Treatise and in his
History of England, Copernicus is mentioned in the company of those paving the
methodological way to “true philosophy”™: Bacon, Kepler, Galileo, Boyle and Newton
pointed out the way to, and made “considerable advances” in “true philosophy”."”’ It is
Hume’s emphasis on the methodological relevance of Copernicus that distinguishes his

evaluation from those of his Scottish contemporaries.
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Hume’s Copernican Turn

As a letter to Henry Home, Lord Kames written at the end of 1737 testifies, Hume
thought that his forthcoming Treatise would communicate new “philosophical
discoveries”. In another letter to Home, which he sent shortly after the publication of
the Treatise, he would consider these discoveries so profound “that were they to take
place, they would produce almost a total alteration on philosophy”, i.e. a “revolution”.'”®
At the bottom, Hume’s revolution was methodological: as the Treatise’s subtitle suggests,

it consisted in the introduction of the “experimental method of reasoning” into moral

philosophy which was contrasted with aprioristic, hypothetical methods.

Adherence to this kind of reasoning is one of the most permanent features of
Hume’s thought: his disappointment with traditional methods is obvious from the
above-quoted “Letter to a Physician”, and the alternative method is formulated in and
applied throughout the Treatise. The supremacy of the experimental method is still
emphasised in his 1751 Enquiry into the Principles of Morals, which indicates that the

fundamentals of Hume’s method have not changed much.'”

The experimental method in moral philosophy that Hume advertises throughout
his oeuvre is perhaps best explained in part I of chapter VIII of his Enquiry concerning
Human Understanding. It is here that he gives its detailed description as a kind of
analysis and synthesis aiming at the explanatory principles of moral phenomena - a
method which is congruous with that of natural philosophy and which can be seen as a

refinement of our everyday reasoning underlying navigation in the social world."®

Hume’s central methodological commitment is reductionist: it consists in
finding explanatory principles of human phenomena through comparison and analogies
revealed among various particular observations. This process results in more and more
general laws or principles of human nature,' by the combination of which moral
phenomena can be explained. Hume’s experimental method of finding causes derives
from a study of everyday causal reasoning and consists in its more conscious, reflected
and sophisticated application. The empirical study of everyday causal reasoning is thus

the source of the normative canon of cause-searching which provides the “logic” equally
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characteristic of reasoning in moral and natural philosophy - and of course, to a lesser

degree of precision and rigor, of everyday reasoning too.'**

As Hume sees it, this method is first introduced to natural philosophy as a result
of Copernicus’s achievement, and in moral philosophy a similar Copernican turn

should also take place:

we find in the course of nature, that tho’ the effects be many, the principles, from
which they arise, are commonly but few and simple, and that ‘tis the sign of an
unskilful naturalist to have recourse to a different quality, in order to explain
every different operation. How much more must this be true with regard to the
human mind, which being so confin’d a subject may justly be thought incapable
of containing such a monstrous heap of principles, as wou’d be necessary to
excite the passions of pride and humility, were each distinct cause adapted to the
passion by a distinct set of principles? Here, therefore, moral philosophy is in the
same condition as natural, with regard to astronomy before the time of
Copernicus. The antients, tho’ sensible of that maxim, that nature does nothing in
vain, contriv’d such intricate systems of the heavens, as seem’d inconsistent with
true philosophy, and gave place at last to something more simple and natural. To
invent without scruple a new principle to every new phaenomenon, instead of
adapting it to the old; to overload our hypotheses with a variety of this kind; are
certain proofs, that none of these principles is the just one, and that we only

desire, by a number of falsehoods, to cover our ignorance of the truth.'®’

This quote suggests that entering into the post-Copernican phase of moral philosophy
brings along a set of methodological commitments and epistemic virtues the moral
philosopher is expected to keep an eye on. The first and basic one is a preference for
simplicity, meaning a commitment to not introducing new explanatory principles for
every newly found phenomenon. In Hume’s hands this preference entails explanatory
reductionism: given that it prohibits introducing new principles for new phenomena, it

encourages a) subsuming various phenomena under a limited number of principles, and
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b) fortitude with respect to established principles by subsuming new phenomena to
them. This latter implication also suggests a way of testing theories: in case ad hoc
hypotheses are needed in our explanations, this indicates reliably that our principles are

false.

What Hume seems to imply here is that Ptolemy’s followers relied on a
heuristics that allowed, at least implicitly, for the introduction of ad hoc explanatory
principles: they could accommodate any new fact by increasing the number of epicycles
and equants. Thus, invoking new ad hoc principles of human nature instead of reducing
the variety of phenomena in moral philosophy to a limited set of principles would entail
similar consequences: incoherence, increased complexity, and loss of explanatory
power. In a similar vein, Hume rejects the explanatory strategy that readily introduces
independent causes to newly discovered phenomena, and prescribes instead a method
whose main methodological rule is explanatory reductionism that also brings along

simplicity.

Invoking Copernicus’s name in this respect seems to be in perfect order:
Osiander’s preface to De Revolutionibus suggests indeed that simplicity, in contrast with
truth, is the main epistemic virtue to be ascribed to the work, and Hume, just like Kant
several decades later, was probably unaware of the fact that the preface was not written
by Copernicus himself.’** In the dedicatory letter of De Revolutionibus, written to Pope
Paul III, Copernicus himself also supports Hume’s explanatory reductionism indirectly.
Here, he complains about the contradictions that arise in various theories due to the
introduction of homocentrics, eccentrics and epicycles, and emphasises the importance

of explanatory deduction and, in general, of following stable methodological principles.

In this context it may be surprising to see Hume mentioning approvingly the
maxim “that nature does nothing in vain” - an Aristotelian-Scholastic principle that
does not seem to fit Hume’s experimental method. First, in the Scholastic tradition
principles like this were taken to constitute a self-evident universally valid metaphysical
and logical foundation of natural philosophy.'® Given Hume’s epistemological
commitments, such standing cannot be granted to the maxim “that nature does nothing
in vain” or any other rule of reasoning; yet, such rules can be approved as “constant and

universal principles” of reasoning, and human nature in general, that are known
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empirically, i.e. from history and the observation of common life.'® So the maxim can
be seen as distilled from observation and as such it expresses the methodological
commitment that the principles of nature and human nature are not complex beyond
necessity, not superfluous, and therefore nature follows the simplest path. If viewed
from this angle, this maxim establishes explanatory reductionism, i.e. a parsimonious

search for a set of principles with which the variety of phenomena can be explained.'®

Secondly, in the Aristotelian tradition the maxim “that nature does nothing in

vain” is clearly a teleological principle,'®

which has a central role to play in finding final
causes, and as such it has no place in Hume’s non-teleological framework. Hume
explicitly denies that there could be any other causes than efficient ones,'® and thereby
he leaves no rational place for a commitment that there are ends in nature toward which

efficient causes operate. This denial is also extended to the study of human nature.

When responding to Francis Hutcheson’s worries, Hume declares:

I cannot agree to your Sense of Natural. “Tis founded on final Causes; which is a
Consideration, that appears to me pretty uncertain & unphilosophical. For pray,
what is the End of Man? Is he created for Happiness or for Virtue? For this Life
or for the Next? For himself or for his Maker? Your Definition of Natural
depends upon solving these Questions, which are endless, & quite wide of my

Purpose.'”

As opposed to understanding ‘natural’ in terms of final causes, in Hume’s analysis
‘natural’ is contrasted with terms like ‘miraculous’, ‘unusual’ and ‘artificial’, and drawing
on the contrast with the latter, he characterises natural traits and processes as those
belonging to a normally functioning human being in itself, i.e. someone exempt from

social influences or pathologies.'”!

In studying the normal functioning of human beings, the maxim that “nature
does nothing in vain” expresses a kind of teleological attention of the “anatomist of
» 192

human nature”,’? but it is not of the Aristotelian but of a purely descriptive kind. In

Hume’s case it expresses the anatomist’s commitment to functional analysis:"*> Hume
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abundantly talks about our faculty of reasoning and the faculties of memory and
imagination etc., and their various principles — not as independently identified causal
sources or postulates of some preconceived hypothesis in the framework of which
experience is to be interpreted, but as conclusions of comparative functional analyses:
the ingredients of human nature whose identity depends on whether the analysis of

relevant observations is correct.!**

For Hume, inquiry does not begin with hypothetical definitions of faculties, and
explanations do not proceed from those definitions. Instead, inquiry begins with
observations and reveals their systematic connections, which will result in the principles
that describe and identify the characteristic activities of faculties. When Hume claims
that any ability can be ascribed only if it is exhibited,"” he clearly suggests that he does
not mean that faculties cannot be known at all, only that they cannot be known

independently of, and prior to, their functioning.

This is the context in which Copernicus and the maxim “nature does nothing in

vain” reappear in Philo’s monologue in the Dialogues concerning Natural Religion:

That nature does nothing in vain, is a maxim established in all the schools,
merely from the contemplation of the works of nature, without any religious
purpose; and, from a firm conviction of its truth, an anatomist, who had
observed a new organ or canal, would never be satisfied, till he had also
discovered its use and intention. One great foundation of the Copernican system

is the maxim, that nature acts by the simplest methods, and chooses the most

proper means to any end [...]."*

This passage contains concisely Hume’s commitment to distilling rules of reasoning
from observation and to functional analysis, which is portrayed here as a natural and
appropriate stance of an anatomist. This is further reinforced in the following paragraph

in which Philo praises Galen’s aspirations for a functional understanding of the muscles.

While pursuing this understanding of mental faculties, Hume follows a method

whose origins, as we have seen above, he traces back to Copernicus, and which he
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considers to be equally uniform in both natural and moral philosophy, i.e. “to reduce
the principles, productive of natural phanomena, to a greater simplicity, and to resolve
the many particular effects into a few general causes, by means of reasonings from
analogy, experience, and observation.””*” Finding analogies between different instances

gives the chance of explaining causes and reducing them to “more general principles”.'®

In the Dialogues, and especially in the sections criticising the design argument,
Hume seems to be more critical of analogical reasoning than in his other passages of
similar methodological relevance,'” nevertheless Philo pronounces “analogies and
resemblances” reliable enough to serve as the “sole proofs of the Copernican system” .
Given that in Hume’s epistemology the category of proof provides the highest level of
epistemic certainty available for any piece of empirical knowledge, analogical reasoning
is a highly esteemed way of reaching theoretical conclusions in exploring the principles
of nature and human nature.”®! It is history, natural and civil as well, that provides the

pool of observations from which philosophers, natural and moral as well, relying on

analogies can establish explanatory principles.

This gives the broad outlines of a methodological ideal that Hume suggests be
observed by natural and moral philosophers, and central aspects of this methodological
ideal are connected to Copernicus: analogical reasoning, functional understanding, and
explanatory reductionism are the main Copernican aspects of Hume’s science of man,
and on Hume’s evaluation, they distinguish his enterprise from most of his predecessors

and contemporaries.

This thoroughly naturalistic stance distinguishes Hume’s project from many of
his Scottish contemporaries. Other contemporary Scottish moral philosophers, like
Hutcheson, Turnbull and David Fordyce, share a religious cum teleological perspective
that promises to deliver knowledge of God and the purpose of human beings, and aims
at drawing direct normative consequences concerning our duty.””> Stephen Gaukroger
places Copernicus at the beginning of a long struggle for not letting non-scientific
disciplines intervene into scientific matters, for an autonomous scientific enterprise
whose “values and norms are open to no refutation from outside”.””” Hume certainly
contributes to this Copernican struggle with his strict adherence to his “experimental

method” in moral philosophy, and rejection of religious and teleological considerations
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because, as he writes to Hutcheson in his above quoted letter, these are
“unphilosophical”, meaning that they are outside of the scope of Hume’s purely

descriptive and explanatory aspirations.

Hume and Kant

Several commentators suggest that Hume announces a Copernican turn in moral
philosophy that is similar in crucial respects to Kant’s Copernican turn,””* which he

summarises in the second edition of the Critique of Pure Reason as follows:

Up to now it has been assumed that all our cognition must conform to the
objects; but all attempts to find out something about them a priori through
concepts that would extend our cognition have, on this presupposition, come to
nothing. Hence let us once try whether we do not get farther with the problems
of metaphysics by assuming that the objects must conform to our cognition,
which would agree better with the requested possibility of an a priori cognition
of them, which is to establish something about objects before they are given to
us. This would be just like the first thoughts of Copernicus, who, when he did
not make good progress in the explanation of the celestial motions if he assumed
that the entire celestial host revolves around the observer, tried to see if he might
not have greater success if he made the observer revolve and left the stars at

rest.?%

For Kant the relevance of Copernicus’s project consists in supposing the observed
motions of the planets not to be real motions but appearances generated by the
observer’s motion. Analogously, Kant suggests metaphysics should take a similar turn
by supposing that the activity or constitution of the observer is responsible for a

significant share of what a human being experiences. This is typically the case with those

— 65 —



dc_1012 15

David Hume and the Culture of Scottish Newtonianism

features that we can assign to objects a priori; i.e. those features that belong to objects
because we apprehend them, but we do not apprehend them that way because the
objects in themselves (i.e. independently of human cognitive capacities) are that way.
Exploring a priori conditions on possible objects of human experience is the main task
of Kant’s transcendental metaphysics, which thus aims at exploring the limits and

prospects of human cognition.

Hume’s project is sometimes interpreted from this Kantian perspective, and
there is indeed a certain fundamental similarity in the two projects, namely their
undertaking to explore the foundations and thereby the proper limits of human

knowledge.** As Hume puts it in his introduction to the Treatise:

“Tis evident, that all the sciences have a relation, greater or less, to human nature;
and that however wide any of them may seem to run from it, they still return
back by one passage or another. Even Mathematics, Natural Philosophy, and
Natural Religion, are in some measure dependent on the science of MAN; since
they lie under the cognizance of men, and are judg'd of by their powers and
faculties. [...] There is no question of importance, whose decision is not
compriz’d in the science of man; and there is none, which can be decided with
any certainty, before we become acquainted with that science. In pretending
therefore to explain the principles of human nature, we in effect propose a
compleat system of the sciences, built on a foundation almost entirely new, and

the only one upon which they can stand with any security.*”

Something similar is clearly true about Kant’s aspirations as well: exploring the features
of human cognition in order to reveal the limits of possible human knowledge. In this
respect both Hume and Kant inherit the long-standing philosophical aspiration to
explore human nature, but they pursue this project with commitments to different
philosophical methods and they urge philosophy to take a turn in different directions.

Copernicus thus becomes a symbol in these contexts in two very different guises.
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As Hans Blumenberg aptly points out, Copernicus’s significance for Kant
consists in the model of the universe he created. It is the model itself that concerns Kant,
and not the criteria of evaluating and creating models, i.e. Copernicus’s significance for
Kant is not methodological: it is Copernicus’s vision that matters to him, and quite
consistently with this, Kant does not list Copernicus among the heroes responsible for
renewing science.””® Copernicus’s vision of the universe serves as a motivation to Kant’s
model of the cognitive universe: instead of starting from appearances given in
experience, Kant proposes to explore first the a priori contribution that the human
cognitive subjects make to the experience available to them. A natural consequence of
this Copernican perspective is Kant’s transcendental method, which is used to explore
the normative constraints that the mind must conform to if it is to represent things and

make judgments as it in fact does.

Kant’s method is discontinuous with that of experimental natural philosophy. It
is exploited to explore the a priori constraints and possibilities of cognition, including
any empirical cognition, and this investigation yields knowledge of our cognitive
capacities, and not the world of external objects in itself, because “we can cognize of
things a priori only what we ourselves have put into them”.?” Applying the
transcendental method can thus provide foundational knowledge, i.e. knowledge about
the conditions of possibility of any human knowledge, and it means to “treat the laws
that make possible the concept of a nature in general, even without relation to any
determinate object of experience, and thus undetermined with respect to the nature of
this or that thing in the sensible world”. Thus the a priori method with which this
foundational knowledge is pursued aims at revealing what the empirical study of nature
presupposes, and therefore it “must always contain solely principles that are not
empirical”.*® The transcendental method therefore is not a method to be generalised
with respect to other fields of inquiry. It belongs exclusively to the a priori exploration of

the conditions to which any inquiry must necessarily be subordinated.

For Hume, in contrast, there is no methodological divide between the study of
nature and the conditions of human cognition. This is due to Hume’s commitment to
the empirical study of both nature and human nature: natural and moral philosophy

(the latter being preoccupied with the study of phenomena belonging to moral beings)
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are methodologically continuous fields of study. This continuity is based on the fact that
the phenomena they study are part of the same causal order. In explanations these
phenomena are referred to as equal members of the same causal chain, as Hume’s
famous example of a prisoner shows: his hopes for freedom are equally frustrated by the
physical properties of the bars and the determination of the guard —*' natural and moral

properties concur in making the punishment inevitable.

Our reasoning about moral and natural phenomena is thus continuous. Inquiry
in both fields of study is based on the idea of a necessary connection that arises from the
impression we acquire due to experiencing constant conjunctions between phenomena.
Our natural causal reasoning is based on this necessity, and this is the foundation of all
theoretical causal cognition concerning the moral and the natural world.*’>* Among the
phenomena studied by moral philosophy from human cognition to morality and
sociability one can find constant conjunctions and there are also exceptions to the

observed regularities — just like in natural philosophy.

Therefore, there is no special method reserved for studying the conditions of
human cognition. If our focus is on any aspect of human nature, human history
provides us with the variation of circumstances in which the characteristics of human
cognition can be identified and studied so as to establish the principles of its causal
contribution in particular situations. The principles of human nature that Hume
endeavours to explore belong to the hidden parts of nature that can be explored by a
method of qualitative analysis and synthesis.*»> Human nature is a compound entity

whose ingredients can be revealed only by the experimental method of reasoning.

The method is thus simple: it consists in collecting relevant phenomena, finding
analogies between them, and ascribing those analogies to similar causes, thereby
reducing a variety of phenomena to regular principles that inform them. But our
knowledge cannot transcend what we can infer on an empirical and analogical basis
from the effects themselves — and this diagnosis applies to our knowledge of the
conditions of human cognition too. On Hume’s account there is no way of acquiring the
a priori knowledge that Kant after his Copernican turn aims to deliver. On the contrary:
the core of Hume’s Copernican turn consists in the commitment to the exploration of

empirically accessible principles of human cognition — among other principles of
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human nature.

Although their projects are similar in aspirations, the methods Hume and Kant
follow are different, and this explains the difference between the uses they make of
Copernicus. For Hume he becomes a symbol of the methodological renewal of natural
philosophy, and in that role he provides an inspiration for reforming moral philosophy
so as to raise its cognitive value to the level of natural philosophy. For Kant, in contrast,
Copernicus’s relevance is not at all methodological; rather, he becomes the symbol of a
new perspective, whose model of the universe is transformed into an inspiring metaphor
for a new model of the cognitive universe. Although Copernicus did not aspire to be a
revolutionary in the modern sense of the term - instead he wanted to restore something
that had been lost -, his example provided inspirations for Hume and Kant for
exploring human cognitive capacities in radically novel ways, albeit in rather different

directions.
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IV. NEWTON’S METHOD AND HUME’S SCIENCE OF MAN

As we have seen in Chapter I at the end of his Opticks, Newton expresses his hope that
with the refinement of natural philosophy, moral philosophy will also be elevated to a
higher level. Newtonian natural philosophy is not an exclusively explanatory enterprise,
but entails a natural theology that reveals normative constraints imposed on human
beings by their creator. From this perspective, studying nature is continuous enterprise
with studying scripture. According to eighteenth-century divisions of knowledge,**
moral philosophy also existed as a semi-autonomous discipline, and not only as an
extension of natural philosophy, although it typically remained within the same
theological frame of reference.?’® The proper domain of moral philosophy was the study

of human beings not as natural or physical entities, but as moral agents.

From the perspective of the study of human beings as moral agents natural
philosophical explanations of sub-personal processes are of no use: in terms of sub-
personal processes, human beings cannot be represented as moral agents, only as
natural entities. Therefore, understanding moral beings requires explanations at the
personal level, and this distinctive focus granted some autonomy for moral philosophy:
it could be considered an independent body of knowledge regarding phenomena that

could be variously studied.*”

The aspiration of becoming the “Newton of the moral sciences” has been
frequently ascribed to Hume, albeit he never claimed a title like this for himself. It
remains a widely disputed question whether, and if yes to what extent, his science of
man is modelled on Newton’s natural philosophy. Some interpreters argue that Hume’s
philosophy is part of the revival of natural history in Enlightenment Scotland and as
such it is Baconian in character.”’® Others have argued that Hume’s project is mainly
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inspired by Robert Boyle’s experimental philosophy,*? or alternatively that starting from
a Boylean standpoint in the Treatise he moved toward a more Newtonian rhetoric in the
tirst Enquiry.”® Perhaps the most widespread interpretation holds that in various ways

the Treatise has close connections to Newton’s works, primarily to the Principia.**' And
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recently it has also been suggested that Hume, in a similar vein to Buffon, adopts a
critical stance towards the mechanical and mathematical foundations of experimental
natural philosophy, thereby preparing the grounds for “Enlightenment vitalism”.*** In
this chapter I explore the validity of the label “Newtonian” in Hume’s case: in what sense

and to which extent can he be labelled as such?

Why not the Principia?

The Principia embodies what 1.B. Cohen termed the “Newtonian style”, whose
constitutive feature is the mathematization of nature, i.e. “dealing mathematically with
the realities of the external world”.>”* Books 1 and 2 of the Principia laid the foundations
of this procedure of progressively more complex idealizations built around the central

concept of ‘force’.

Some interpreters, e.g. Richard Westfall and Howard Stein,** have suggested
that by introducing force, and most importantly: gravity, Newton indeed augmented the
traditional ontology of mechanical philosophy that had been until then restricted to the
qualities of size, shape, motion and solidity. But as e.g. Andrew Janiak sees it, however,
Newton did not need force to be part of his ontology in this sense. It is enough if ‘force’
denotes a quantity measurable by measuring other physical quantities, among which
mass plays a crucial role, but Newton never commits himself concerning the ontological
category to which it belongs.”” On the first reading, Newton is a realist about forces in
very much the same sense as he and other mechanists are realists about primary
qualities. On the second reading, Newton is also a realist about forces, but beyond his
commitment to some measureable quantity, he refrains from committing himself as to

whether it is a quality, a mode or even a substance.

Understood either way, Hume begs to disagree. For him ‘force’ belongs to the
same family of concepts as ‘power’, ‘energy’ and ‘necessary connection’,”*®i.e. it is
related to questions surrounding the relation of ‘cause’ and ‘effect’. Given that we have

no direct experience, no impression of force or any causal connection, the problem is to
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find the impression from which these ideas can arise. Hume’s solution, in a nutshell, is
that our natural inclination to see certain relations as that of cause and effect is based on
nothing else but habit: we experience constant conjunctions, get used to them, and as a
result, our mind projects on to causal relations, forces, energy on to the world. This
process gives rise to an impression of “a determination of the mind to pass from one
object to its usual attendant”?”” This impression is the source of our idea of necessity,

and this is at the heart of causal reasoning.

As a philosophical relation, causation implies only “contiguity, succession and
constant conjunction”, but the specific ability to draw causal inferences hinges on the
natural relation of cause and effect grounded in a determination of the mind -**® and
not on forces or causal connections being perceived in the world or inferred by reason.
Thus, if Newton understands gravity as one among the qualities of matter, then Hume’s
critique poses a serious challenge: we cannot have the idea of a force as a primary

quality.

Janiak’s reading suggests that it is enough for Newton’s theory if ‘force’ makes
mathematical sense by being defined in terms of other quantifiable properties. For
Hume’s epistemology, however, making mathematical sense is not enough for natural
philosophy to have empirical content. He draws a sharp distinction between two kinds
of reasoning.””” Demonstrative reasoning is a priori, it is concerned with relations of
ideas, and mathematics is one of its exemplary fields. Probable reasoning is based on the
relation of cause and effect, it is a posteriori, and it provides the foundations of
theorizing concerning all matters of fact. This means that a priori mathematical
constructions cannot be taken as representations of reality because “the only objects of
the abstract science or of demonstration are quantity and number, and that all attempts
to extend this more perfect species of knowledge beyond these bounds are mere
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sophistry and illusion”.

This does not entail, however, that mathematics is altogether useless in natural

inquiry. As Hume says:
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Mathematics, indeed, are useful in all mechanical operations, and arithmetic in
almost every art and profession: But ‘tis not of themselves they have any
influence. Mechanics are the art of regulating the motions of bodies to some
design’d end or purpose; and the reason why we employ arithmetic in fixing the
proportions of numbers, is only that we may discover the proportions of their

influence and operation.?"

So it seems, quantification is all right if it is about measuring proportions, or the
magnitude of causes and effects. We can rely on mathematics as a useful tool in natural
philosophy, and especially in its application, but we cannot proceed on a priori
mathematical principles in our inquiries concerning matters of fact. Natural philosophy,
being concerned with matters of fact, cannot be based on mathematical axioms, and so
we cannot have it as essentially mathematical. Given the limits of human cognitive
capacities, the book of nature cannot be meaningfully deciphered in the language of

mathematics.

Although for Newton algebra was a useful heuristic device in finding the
propositions of the Principia, their demonstration belonged to the realm of geometry.**
Geometry, according to Hume’s position in the Treatise, cannot play the role that
Newton makes it play in his natural philosophy. For Hume, geometry is adequate for
practical purposes as “the art, by which we fix the proportions of figures”,” but it is

234

incapable of demonstrative certainty that Newton wants to achieve.”* For Hume, as

Henry Allison aptly puts it, geometry “is concerned with the eye rather than the
mind”,** i.e. it is about actual shapes of things and not idealized objects, and as such it
depends on the senses. Therefore geometry cannot provide us with the demonstrative

certainty and precision that Newton claims to have.

Albeit there are no signs of mathematical tendencies in Hume’s moral
philosophy, there is a passage whose inspiration commentators frequently derive from
Newton’s account of gravity.”® In this passage Hume characterizes the principles of
association as uniting principles of the mental world, which in this respect may seem

similar to the role Hutcheson ascribes to benevolence in the social world:
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These are therefore the principles of union or cohesion among our simple ideas,
and in the imagination supply the place of that inseparable connexion, by which
they are united in our memory. Here is a kind of attraction, which in the mental
world will be found to have as extraordinary effects as in the natural, and to
show itself in as many and as various forms. Its effects are every where
conspicuous; but as to its causes, they are mostly unknown, and must be resolv’d

into original qualities of human nature, which I pretend not to explain.*’

Interpreting this passage as if Hume was invoking Newton’s gravity as analogous with
his association I find tendentious and ungrounded. First, Hume nowhere in the Treatise
mentions gravity in connection with his theory of association. There is a passage where
he talks about gravity in connection with the imagination, but there gravity is an
obstacle to imagination, and its consequence is a reluctance of the imagination to pass
on from one idea to another. As such the effect of gravity in the mental world is contrary

to that of association as a “gentle force” that facilitates union among simple ideas.>*

Secondly, the passage itself does not support the alleged connection between
“association” and “gravity”. Gravity does not have “extraordinary effects” in “various
forms”: it has a uniform effect on all bodies throughout the universe, and the passage,
lacks any Newtonian allusion to, for example, the inverse square law — quite unlike in
Hutcheson’s case as we have seen in Chapter 2 above. Hume’s principles of association
could be, at most, analogous to Newton’s short-range attractions, but those lead us away

from the domain of the Principia’s possible influence to that of the Opticks.

Thirdly, the principles of association seem to behave more like principles of
elective attraction that work not uniformly but discriminately. Unlike universal gravity,
the principles of association do not hold universally between any ideas, only between
some, and there is, of course, an indefinite number of ideas that do not stand in
associative relations at all. Furthermore, the possible associative links between any two
ideas largely depend on their content: the principle of cause and effect, for example, can

connect two ideas that may not be connected by resemblance.
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Apart from these divergences, there are some respects, in which Hume’s method
can be aptly compared to that of Newton’s Principia. Among these one can mention
some of Hume’s rules of reasoning, e.g. same effect - same cause and vice versa, which
tigure among those Newton puts forward in the second and third editions of the
Principia.”® This seems to be a rule of inference they both follow while exploring the

causes underlying phenomena.

Furthermore, they both acknowledge that their philosophies have limits in
accounting for the causes of phenomena, and admit that they cannot provide the
ultimate causes of the laws or principles.** They also both refuse to enter into
empirically ungrounded speculations, i.e., ones that are not gained by the analysis of
phenomena. And most notably, they follow a very similar strategy in treating central

metaphysical problems.

As Howard Stein shows, in Newton’s hand traditional metaphysical questions,
like, e.g., those concerning space or God, are turned into empirical ones, and they are
thus transferred from the field of metaphysics to natural philosophy.**' His strategy is to
interpret observations as evidence grounding certain probable inferences concerning
these questions. And Hume treats concepts of central metaphysical importance (like e.g.
causation, liberty and necessity, etc.) in a like manner: the genealogy and content of
these concepts are not explored as issues pertaining to a priori metaphysics, but as
questions deserving empirical study.*** Besides, as we have seen in the previous chapter,
for Hume “true philosophy” is centrally committed to explanatory reductionism, i.e. a
method of subsuming the variety of complex phenomena under a limited number of

principles or laws whose combination results in an explanation.**

These are, however, fairly superficial methodological similarities that would not
give support to the idea of a substantially Newtonian method in Hume. Actually, if one
takes the Principia’s “Newtonian style” as the essence of Newton’s method, then one
should also conclude that Hume’s method is not Newtonian. But these very general

methodological features also inform Newton’s other chef-d oeuvre, the Opticks.
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In the aftermath of the Opticks

In the Opticks Newton discussed phenomena that turned out not to be susceptible of
mathematical treatment in his hands. Although he did make attempts to develop a
demonstrative physical optics in the “Newtonian style”, but eventually these proved to
be futile.”** This is reflected in a methodological passage of Query 31 in which he defines
analysis as proceeding either “from motions to the forces producing them” or

“compounds to ingredients”.

In the Preface of the first edition to the Principia one of the two main tasks of
natural philosophy seemed to him to be the analysis of motions into forces (the other
being the “demonstration” of phenomena from forces so discovered), although he did
not speak in terms of “analysis and synthesis” there.?** The fact that in Query 31 Newton
refers to two different ways of analysis seems to reflect the failure to extend
mathematical analysis to all optical phenomena. This anomaly is perhaps the most
obvious in the case of colours, where he had to give up his initial hopes for a
mathematical exposition that he had achieved for fits and refrangibility.>* Eventually he
had to allow for an experimental decomposition of white light into its component
colours, but stop short of giving it full mathematical treatment in terms of motions and

forces acting on light corpuscles.**

What is most important for us in the present context is that in Query 31 Newton
implicitly allows for qualitative analysis, i.e. analyzing “compounds to ingredients”, as a
route to explanatory principles,*® and he was even to contemplate the possibility of
accounting for optical phenomena as chemical phenomena.?* This qualitatively
oriented way of analyzing phenomena proved to be fruitful in other fields of study that
resisted mathematization, for example in the study of chemistry and organized living
matter, and allowed to extend the label “Newtonian” to these approaches and thus to

increase the confusion about the meaning of this label.**

Most of eighteenth-century Scottish chemistry developed under the influence of
this anomaly of Newton’s original programme, i.e. the failure of the project of analyzing

optical phenomena in a mathematical language. One of the consequences was the
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replacement of the demonstrative ideal in several parts of natural philosophy by much
more modest knowledge claims. For example, Hume’s friend and physician, Joseph

Black declared about chemistry toward the end of the century that

[w]e are very far from the knowledge of first principles. We should avoid every
thing that has the pretensions of a full system. The whole of chemical science
should, as yet, be analytical, like Newton’s Optics; and we should obtain the
connecting principle, in the form of a general law, at the very end of our

induction, as the reward of our labour.?”!

And William Cullen, Black’s teacher and another friend of Hume’s, also emphasized
that explanatory principles in chemistry are to be sought from the phenomenal level,
and not from some allegedly fundamental mechanical hypothesis. Scottish physicians,
like George Cheyne and James Keill, who at the end of the seventeenth-century had
worked within a mechanical framework, also started to explore physiological
phenomena in terms of “varied attractive forces of different substances”, i.e. in a
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qualitatively oriented chemical language inspired by the Opticks.

Hume adopted an outlook similar to this Opticks-inspired Scottish
Newtonianism both for natural and for moral philosophy. In our natural inquiries, it is

in vain to attempt

to penetrate into the nature of bodies, or explain the secret causes of their
operations ... I am afraid, that such an enterprize is beyond the reach of human
understanding, and that we can never pretend to know body otherwise than by

those external properties, which discover themselves to the senses.””

This is easy to be read as a challenge to mechanical philosophy: regularities can be found
and principles should be established without the metaphysical commitments of

mechanical philosophy. Once acknowledged, this insight paves the way for
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understanding qualitative changes in their own terms - and not in terms of allegedly
fundamental mechanical properties and interactions. This outlook is also reflected in

the Introduction of the Treatise when Hume characterizes his experimental stance:

the essence of the mind being equally unknown to us with that of external
bodies, it must be equally impossible to form any notion of its powers and
qualities otherwise than from careful and exact experiments, and the observation
of those particular effects, which result from its different circumstances and
situations. And tho” we must endeavour to render all our principles as universal
as possible, by tracing up our experiments to the utmost, and explaining all
effects from the simplest and fewest causes, ‘tis still certain we cannot go beyond
experience; and any hypothesis, that pretends to discover the ultimate original
qualities of human nature, ought at first to be rejected as presumptuous and

chimerical.?**

This strict adherence to what is given in phenomenal experience, and the rejection of
going beyond it, undermines the plausibility of those readings that propose to
understand Hume’s project in the aftermath of Boyle.”> Boyle’s attempts in chemistry
were dominated by forcing phenomena into a mechanical Procrustean bed, and thereby
not so much to explore and explain chemical reactions than “to demonstrate the validity
of the mechanical philosophy of nature”.>® Hume would not approve a chimerical

approach like this in his moral philosophy.

As Colin Maclaurin puts it in his account of Newton’s discoveries: while the
Principia inquires into forces acting between bodies in great distance, the Opticks
explores the “hidden parts of nature”, which are not so easily “subjected to analysis”
because of the subtlety and minuteness of the agents.”” The principles of human nature
that Hume endeavours to explore also belong to the hidden parts of nature that can be
explored by a method of qualitative analysis and synthesis similar to the one advertised

in Query 31.

In the first two books of Opticks Newton himself also uses the method of analysis
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of compounds into ingredients “to discover and prove the original differences of rays of
light”,*® that is to discover qualitative differences that persist due to the lack of their
analysis in the “Newtonian style”. Most notable among them are colours that, as he
pointed out in his early letter to the Royal Society, “are not Qualifications of Light,
derived from Refractions, or Reflections of natural Bodies (as ‘tis generally believed,) but
Original and connate properties, which in divers Rays are divers”.>” In pursuing this
method, analogy also has a central role: Newton proceeds by the observation and
comparison of different rays of light with respect to various properties like
“refrangibility, reflexibility, and colour, and their alternate fits of easy reflexion and easy

transmission” >

Comparing rays of light reveals their determinable properties which, once
determined, can be used in constructing explanations. This amounts to revealing the
relevant properties and the ways in which they are instantiated in particular cases, and it
is also the central tenet of Hume’s method, and this is what distinguishes his enterprise

*lin some way salient

from the hypothetical-deductive study of moral philosophy:
human phenomena are collected from history and observation, then compared; if
analogies and similarities are found, they are ascribed to some principle of human
nature that are also compared, grouped and resolved into more general ones. This
process results in determinable properties of human nature like the faculties of reason,
sympathy, moral sense etc.; determining how these properties are actually instantiated

in different social, historical, individual, etc. circumstances provides the explanatory raw

material for singular phenomena.

Thus we reach directly unobservable principles of human nature that are the
proper aim of inquiry in the science of man. These principles can be used, at the stage of
synthesis, to explain why our impressions and ideas follow one another in the order they
do. Hume’s principles of human nature are, then, qualitatively different: they are

identified by their distinctive contribution to the chain of ideas and impressions.>*

Methodologically speaking, William Cullen’s chemistry can be seen as a natural
philosophical counterpart to Hume’s moral philosophy.”” Cullen’s chemistry is aptly
interpreted as belonging to the research tradition the Opticks initiated: it pursued a

project of discovering the internal micro-force relations of matter to be placed alongside
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with the macro-force of Newtonian gravity.”® Most of the explanatory work in Cullen’s
chemical enterprise is done by elective attractions — described and classified on the
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phenomenal level because their underlying causes are proclaimed to be unknown.
remarkable unison with Query 31, he defined chemistry as a discipline whose proper
field is the study of qualitative differences with the method of analysis of substances into
constituent parts, and he contrasted this method with the analysis of matter, respectable

from the mechanical perspective, into homogeneous integrant parts distinguished only

by their shape, size and quantity.

Chemistry studies those properties of bodies that depend on their mixture by
means of analysis of compounds into “constituent parts”. This method is focused on the
“particular properties” of the different constituents of which a given mixture is
composed, and it aims at studying those components with respect to their “habits of
mixture” and to the “properties of mixts from different ingredients”.**® Following this
method was perceived not only as resulting in truth, but also in knowledge useful for

practical purposes from agriculture to medicine.*®’

Placing Hume in this context secures his position in the tradition that Peter
Hanns Reill called “Enlightenment vitalism”. Inspired partly by a “creative

reinterpretation”

% of Newton’s concept of an aether and partly by the inability of
mechanical theories to deliver satisfactory explanations in several fields of inquiry,
enlightenment vitalists replaced the mechanistic image of nature as inhibited by
homogeneous inert matter and external forces acting on it by an alternative image
which emphasized qualitative differences, elective attractions and organic interaction.

This approach emphasized the importance of analogical analysis in charting the

connections among various parts of nature with their own characteristic dynamics.**

If viewed from this angle, human nature is a compound entity whose proper
study consists in exploring its anatomy through its normal functioning. The main
inspiration of this style of inquiry came from the Queries of the Opticks: e.g. the ether
hypothesis put forward in these passages provided one of the main inspirations for the
idea of a natural world populated by active principles. Although initially “aether” was
interpreted as a mechanistic concept, and it was ascribed the role of transmitting forces

between bodies, its re-interpretation first as a materialistic concept and then as a
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vitalistic active principle was widespread and increasingly popular among eighteenth-
century naturalists — so much so that even Hume himself seems to favour the latter

interpretation.””®

It is likely that Hume did get to know the relevant editions of Opticks during his
years spent at the University of Edinburgh, and may well have been exposed to lectures
on it as well, but it is uncertain how reliable his working knowledge of it was.*”
Although in general he was dissatisfied with university education, at least he found some
satisfaction in his natural philosophy class.”’> A probably more important introduction
to the outlook that has spread due to the influence of the Opticks came from Hume’s
medical readings in relation to his mental breakdown at the age of 18.2”

The most important document of this struggle is his 1734 “Letter to a
Physician”,”* in which the medical description of his condition, as M. A. Stewart puts it,
“seems to be consciously modelled on George Cheyne’s The English Malady”,*”
published in 1733. Compared to Cheyne’s other works, most notably to Philosophical
Principles of Religion Natural and Revealed which may have served as an inspiration to
Hume’s Dialogues,”® the The English Malady is a remarkably secularized work.”” But
the Philosophical Principles might also have an important contribution to Hume’s plan

of writing the Treatise that was probably ready by the time he left for France in 1734.%7

Another probable medical reading that might have influenced Hume in
connection with his medical condition was Bernard Mandeville’s A Treatise of the
Hypochondriack and Hysterick Passions, first published in 1711, and a second revised
edition followed in 1730.?”” John P. Wright has suggested, somewhat contrary to
Stewart’s reading, that the “Letter to a Physician seems to be based” on this work.*® As
Wright points out, there is a significant difference between the two editions. In the first,
Mandeville denies the possibility of thinking matter, but in the second edition he claims

material implementation necessary for thinking.

Beside the apparent turn away from iatromechanism, Mandeville was also
critical about the usefulness of mathematics in medicine, and instead of elaborating
detailed theories of diseases he recommended careful observation as the key to
successful treatment of diseases.”® In various other passages, too, Mandeville sounds

very much like Hume. He was highly critical of vain theoretical, for him quasi-religious
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debates between Aristotelians and Cartesians, and recommended cognitive humility in
medical matters, because e.g. “Our shallow Understandings will never penetrate into the
Structure of Parts of that amazing as well as mysterious Composition, the Mass of
Blood” therefore we should not “assert any more of it than what Observation will allows
us”.®? Unlike Cheyne, who considered animal spirits on par with “the Substantial Forms
of Aristotle”,”” Mandeville stuck to them in his explanation of e.g. depression, and
Hume also relied on them in some of his rare physiological excursions.?®* And the idea
of an anatomy of human nature may also have Mandevillean roots, but it also seems to

have gained more widespread currency.”®

Presumably, it was not only these works that Hume read in this field, but these
works alone could have provided an introduction to an emerging vitalistic perspective
on nature.”®® As reflected in his physiological references, he was “impeccably well
informed” about common physiological theory,”” and in these passages he seems to
adopt a vitalistic stance: He turns to a physiological explanation of mistakes in reasoning
couched in terms of animal spirits, and argues from the analogies between human and
animal anatomy and physiology to the conclusion that the mental capacities of animals
must be similar to those of humans, and they are different mostly in degree and not in

kind.**®

Beside these explicit references much of the terminology Hume chooses to
represent mental phenomena reflect the influence of physiological theory. He talks
about contradictions that “heated [his] brain”, and about the force and vivacity of ideas
that “diffuses itself ... and is convey’d, as by so many pipes or canals”.?® This
physiological terminology is frequently combined with chemical imagery of association
as elective attraction among ideas or of the mingling of contrary passions as “alkali” and
“acid” or “oil” and “vinegar”.”® These phrases signal the transmission of a vitalistic and

qualitatively-tuned language of physiological phenomena to the moral domain.
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Toward an anatomy of human nature

The idea of an anatomy of human nature, if not the term itself, is already present in the
“Letter to a Physician” in which Hume discusses the complications involved in bringing
“the Idea he comprehended in gross, nearer to him, so as to contemplate its minutest
Parts, & keep it steddily in his Eye, so as to copy these Parts in Order”.*! In the Treatise
the metaphor returns to depict his enterprise as aspiring to “an accurate anatomy of
human nature”,”? it works in the same way in his correspondence with Hutcheson, and
Hume relies on the same image in the first Enquiry.”> Hume uses this metaphor to
emphasize that his project is descriptive and explanatory of moral phenomena in

contrast with the normative and evaluative content of everyday morality and the

moralists’ pronouncements and prescriptions.

Hume does not reserve the metaphor of anatomy exclusively for his own
enterprise: it emerges repeatedly as a metaphor for inquiries into the underlying
structure of various, typically natural phenomena. In these contexts “anatomy” means
two things: it concerns either the analysis of compounds into ingredients or charting the
underlying principles from which phenomena arise. For example, he understood
Newton’s “explication of the wonderful phenomenon of the rainbow” in the Opticks as
“anatomical” in the first, qualitative sense. In the Dialogues he has Cleanthes say that
Newton there “gives a minute anatomy of the rays of light”, and that thereby “[l]ight is

in reality anatomized”.***

In The Natural History of Religion he argues that people find “the first obscure
traces of divinity” due to their ignorance of causes that can be cured if men could

“anatomize nature”. As a result

they would find, that these causes are nothing but the particular fabric and
structure of the minute parts of their own bodies and of external objects; and
that, by a regular and constant machinery, all the events are produced, about

which they are so much concerned.”

— 83 —
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Anatomy is about explaining the constitution and/or operation of complex, organized
structures through the exploration of some internal complexity inaccessible to direct

observation.

Hume’s anatomy of human nature reflects the same features. Human beings
belong to a natural historical category that can be studied in at least two ways, either as
natural entities or as moral agents. These are two different ways of studying the same

thing, but both are based on the same commitment, namely that

nature has preserv'd a great resemblance among all human creatures, and that
we never remark any passion or principle in others, of which, in some degree or
other, we may not find a parallel in ourselves. The case is the same with the
fabric of the mind, as with that of the body. However the parts may differ in
shape or size, their structure and composition are in general the same. There is a

very remarkable resemblance, which preserves itself amidst all their variety.**

Anatomical study thus presupposes a commitment to the structural uniformity of

human nature.

This commitment is in concert with Hume’s Rules 4 and 5 (T 1.3.15.6f), which
claim that the same effects must be traced back to some similarity in their causes, a
conviction which is to be retained in the study of human nature, too: “human nature
remains still the same, in its principles and operations. The same motives always
produce the same actions: The same events follow from the same causes” (EHU 8.7).”
Methodologically speaking, this is a commitment to processing empirical material on
the assumption of structural uniformity, with an attention to the causal contribution of
structural elements, or in other words: the task is to identify the functional ingredients,
i.e. faculties of human nature and their characteristic role in producing human action
and internal functioning. This inquiry yields the principles of various faculties to be
relied on in the explanations of moral philosophy, and therefore these structurally
fundamental principles of human n