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INTRODUGTION

The fundamental concepts of modern science, matter,
space, time, and motion, all profoundly changed by con-
temporary developments, but persist as presuppositions.
Difficulties of comprehension of presuppositions. Need
to study these in their origin and development. Import-
ance of sixteenth- and seventeenth-century thought. Sig-
nificance of Aristotelianism for beginnings of modern
developments. Consequence of modern split between
science and philosophy. The sources of the modern
developments; theory of the elements and of chemical
combination. The new conception of ‘matter’ in early
seventeenth century. The consequent problems: the
relation of the mathematical and the physical; atomism
and the questions of divisibility and indivisibility, of con-
tinuity and discreteness, of infinity and finitude. Crucial
role in modern developments of new concept of the
infinite of Nicolaus of Cusa.

THE PROBLEM OF THE INFINITE: THE
ARISTOTELIAN ANALYSIS

Alternatives in conception of the infinite. Arguments
against conceiving infinite as actual existent; contra
Milesians and Pythagoreans. Concept of the void. Par-
menidean criticism of void. What is is physical (physis).
An infinitely extended body not possible. Infinite number
of finite constituents not possible. Necessity of a different
conception of the infinite.

ARISTOTLE’S DOCTRINE OF THE
INFINITE

Difference in senses of being between potential and actual.
Problem of a ‘potential infinite’. The infinite as what
admits of being gone through without its being possible to
reach an end. Infinite must be potential, not actual.
Infinite pertains to process.

THE CHANGED CONCEPT OF THE INFINITE
IN MEDIEVAL THOUGHT

The divine conceived as wholly transcendent, and the
world dependent; Philo. This the fundamental basis of
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medieval thought. Neoplatonic developments of impli-
cations. Christian thought; God as not-finite; Origen;
Augustine. With the infinite (not-finite) pertaining to God,
there can be an actual infinite. Infinite being, and the
problem of comprehension. New positive conception of
infinite by Henry of Ghent; Duns Scotus. Basis for
Cusanus.

THE NEW PHILOSOPHY OF THE INFINITE
OF NICOLAUS GCUSANUS

Cusanus’ Neoplatonic interpretation of positive concep-
tion of the infinite; the infinite as the ‘maximum’. The
maximum as coincidentia oppositorum. The maximum as
all complicans. The world as explicatio Dei. The impli-
cations of this doctrine. Contributions to rise of modern
science. The universe as ‘contracted’ unity. Extensive-
ness as ‘contracted’ infinity. Extensiveness, which is the
mathematical, is fundamental manifestation of God’s
infinity. Implications drawn by Cusanus of conception
of universe as mathematical structure: earth not centre;
earth not different from heavenly bodies; universe homo-
geneous.

THE CONCGCEPTION OF THE UNIVERSE AS
INFINITE

Influence of Cusanus. Bruno’s explicit acceptance of
Cusanus’ philosophy; shift of emphasis and divergence.
Bruno’s conception of world as infinite. Bruno’s replies
to Aristotelian arguments that actual infinite not possible.
Kepler’s Aristotelianism. The seventeenth-century adher-
ence to Cusanus-Bruno conception of infinity. The prob-
lem of place in infinite universe. The problem of the void;
the void not extended nothingness. For Bruno the void
is infinite place, identified with the universe itself in
distinction from bodies. Influence of this doctrine on
seventeenth century.

PART I1 THE CONCEPT OF THE

PHYSICAL

THE GREEK GONCEPTION OF THE
PHYSICGAL

Primary meaning of physis as origin or genesis of grow-
ing things. The philosophical meaning: that immanent
something whereby what is, is as it is; the being of natural
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things. Pre-Socratic conception of physis as extended
bodily. Plato. Aristotelian analysis of physis as having
the arché (principle, source) of its kinésis (change)
in itself. Aristotelian analysis of kinésis. The physical
existent as in constant process of actualization. The
change from this Greek conception of the physical intro-
duced in sixteenth and seventeenth centuries with the
development of a new conception of ‘matter’.

THE CONCEPT OF MATTER:

() ARiIsTOTELIAN Hylé

Role of hylé in Aristotle’s conception of the physical.
The concept of hylé; its meaning. Aristotelian criticism
of pre-Socratic identification of physis with hylé. Hylé
(matter) and eidos (form). Difficulties in Aristotle’s con-
necting dynamis (potentiality) with hyle.

THE CONCEPT OF MATTER:

(i) MEDIEVAL Materia

The Latin rendering of hylé. Consonance of concept of
materia with doctrine of transcendent creator. Neo-
platonic divergence from Aristotelian conception of
matter: Avicenna; Avicebron; influence of latter on later
thought; Henry of Ghent, Duns Scotus; Averroés’ theory
of eduction of of forms and its later influence. Important
Thomistic change in concept of matter.

THE CONCEPT OF MATTER.

(iif) RENAISSANCE CONCEPTION OF
ENSOULED MATTER

Cusanus’ concept of world soul and all finite existents
as ensouled. Wide acceptance in sixteenth century.
Bruno’s development of Cusanus’ doctrine, Bruno’s
reversal of Neoplatonic conception of status respectively
of matter and form. Bruno identified matter with exten-
sion, not stuff; matter as mathematical.

THE CONCEPT OF MATTER:

(ivy EARLY SEVENTEENTH-CENTURY
CONCEPTION OF ELEMENTARY

BODIES

Importance of theory of elements and of chemical com-
bination in sixteenth century. Aristotelian theory of the
elements. Contrariety. Rejection of Democritean atoms
as elements. In Aristotle’s theory elements composite of
matter and form. Elements necessarily in constant change
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into each other. Elements as simple bodies. Agrippa of
Nettesheim. Paracelsus: elements unchanging in them-
selves. The new conception of the elements as sub-
stance, matter, and body. Aristotelian theory of chemical
combination. Difficulties and later interpretations. The
seventeenth-century development: conceiving chemical
combination in terms of new theory of elements as matter.
Result was theory of material atomism: Basso, Sennert,
Gorlaeus, Bacon. Implications of theory of material
atomism drawn by Basso, Galileo, etc.

OF PLAGE

The new theory of material substance requires complete
rethinking of philosophical issues. Entails a new concept
of motion. The basic importance of concept of ‘place’.
The Aristotelian analysis of ‘place’.

PLACE, THE VOID, AND SPAGE

Aristotelian analysis of the void. The sixteenth-century
revisions of concepts of ‘void’ and ‘place’: Scaliger;
Telesio. In new concept, place not identical with limiting
surfaces but with interior extent. Place ontologically
separated from body. Problem of ontological status of
place: Bruno. Change in the word spatium: original
meaning; Bruno’s identification of spatium with universal
matter. The seventeenth-century meaning of spatium as
‘internal place’.

THE THEORY OF ATOMISM AND THE
PROBLEMS OF THE CONTINUUM

Aristotelian analysis of divisibility and the composition of
a continuous magnitude. Implications for theory of
atoms: Aristotle; early seventeenth-century answers to
Aristotle. Bruno’s philosophical atomism; his iden-
tification of the physical and the mathematical; his
counter to Aristotelian arguments. Difficulties of Bruno’s
conception.

THE CONTINUUM, THE PHYSICALS AND
THE MATHEMATICAL

The problem of the ontological status of the mathe-
matical. Aristotle’s analysis of actual physical body as
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a continuous magnitude. Divisibility of continuous mag-
nitude potential, not actual; status of the mathematical
for Aristotle. Difficulties of Aristotelian doctrine. Galileo’s
alternative to Bruno: physical identified with the mathe-
matical, but the physical is identified with corporeal
matter. For Galileo matter infinitely divisible; difficul-
ties. Problem for Galileo in ontological status of body.
Gassendi’s atomism: his separation of mathematical and
physical; difficulties.

DESCARTES’ THEORY OF THE
PHYSICAL: Res Extensa

Descartes’ identification of mathematical and physical.
But he distinguishes the corporeal from matter. Matter as
mathematical is continuous, infinitely extended, and in-
finitely divisible. Impossibility of void and atoms. Bodies
derivative from matter through motion. Difficulties of
Descartes’ theory. Motion and the problem of place.
Place relative; consequent difficulties for definition of
motion. Respect in which for Descartes both res extensa
and res cognitans are mathematical.

INFINITE PLACE AND THE PRINCIPLE OF
MOTION

The new physics as science of motion of bodies; difficul-
ties for Descartes. Descartes and Henry More. More’s iden-
tification of matter with corporeal; alternative theory of
principle of motion; extension as spiritual. Spiritus mundi
as the infinite extended; thus constitutes absolute place.
Motion as change of place of bodies in More’s theory.

NEWTON: THE PHYSICAL EXISTENT
AND THE MATHEMATICAL EXISTENT

Newton accepted More’s conception of place as requisite
for science of motion of bodies. Raphson’s evidence. To
More’s characterization of extension of spirit Newton
added mathematical features. Ontological separation of
the mathematical from the physical. Newton’s writings.
Newton’s material atomism. No active principle in
matter; need for active principles. Active principle must
be activity of spirit pervading everywhere. Newton’s con-
ception of ‘space’: the place of God’s activity. Onto-
logical distinction between God and place or space. Con-
trast of Newton’s position with those of Bruno and Des-
cartes. Dimensionality and measurability derived by
bodies through occupation of places. Actual infinite entity
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possible because it is God; a physical, material, infinite
not possible.

THE MODERN CONCEPTION OF NATURE

The modern conception a conflation of great seven-
teenth-century systems, Cartesian, Leibnizian, and New-
tonian. The modern concept of matter; of space; motion.
The problem of ‘force’. The conception of ‘dynamic
matter’. The concept of time. The problem of what, in
the modern conception, is to be identified as the ‘physical
existent’.

PART IV PROLEGOMENA TO A NEW

CONCEPT OF NATURE

An Introductory Note to Part IV

20

21
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MATTER, BODY, AND EXTENSION

Examination of philosophical issues in some disengage-
ment from contemporary scientific developments. The
concept of matter: Leibnizian criticism. Extension as
an attribute of matter unacceptable. Extension only in
relation to a plurality. Thus substantial existent cannot
be extensive. The concepts of matter and body. Body as
composite and not substance. For Leibniz, body (iden-
tified with matter) is ontologically derivative. Extension
the order of possible coexistents. Leibniz’s distinction of
actual and possible. Whitehead’s agreement. Space and
time distinguished ontologically from actual existence.
Similarity of Whitehead’s doctrine.

MATTER, MOTION, AND SUBSTANCE

Leibniz’s arguments for need of active principle; not as
deus ex machina. Substance as active; Leibniz’s return
to Aristotle. How motion of matter derives from acting of
substance. Motion also relative concept. Whitehead’s
agreement. Motion and the problem of place. Impene-
trability of matter derivative from acting of substance.
Problem of concept of motion as relative.

RELATION, ACTION, AND SUBSTANCE

The problem of relations: in material atomism; in
Newton. Relations and mathematics. Determinative in-
fluence in seventeenth century of Platonic doctrine of
Ideas in its Christian Neoplatonist understanding: in
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Newton; in Descartes; in Leibniz; in Locke and British
empiricism. The acting of substance conceived by Leib-
niz as mental. Thus for Leibniz relations are ideal, and
accordingly phenomenal; space, time, motion, all
phenomenal; bodies, with all their qualities, are pheno-
menal. Whitehead’s theory of real relations; undermined
by Neoplatonic doctrine of Ideas: prehension is percep-
tion. Possible alternative position in Leibniz’s theory of
‘force’; this not consistent with acting conceived as per-
ception. A ‘motive force’ not possible for Leibniz and
Whitehead. Kant’s pre-critical physical monadology has
a motive force in his theory of acting; force is ‘acting
on’ and effecting change in others. Kant’s theory of real
relations. Space relational, derivative from acting of
monads; all features of body relational. Kant’s physical
monads not ‘material’; matter is derivative.

THE PHYSICAL EXISTENT AND BODY

From seventeenth century the conception has dominated
that the physical existent is to be identified with final
constituents of compounds. On this basis characters found
in compounds are inexplicable; reason is that no adequate
theory of unity is possible: material atomism; Leibniz;
Whitehead; pre-critical Kant; later Kant. Ground for
Kant’s failure in adherence to ontological dualism. An
alternative, non-Neoplatonic theory of relations in Plato.
A new theory of relational acting.

THE PHYSICAL EXISTENT, SIMPLE
AND COMPOUND

Leibniz’s move towards a conception of compound sub-
stance; from Platonic to Aristotelian position. This can
be carried through with a conception of relational acting;
simple and compound substances. In this theory of
acting ‘potential existence’ crucial. A theory of unifying
action. All form relational. Similarity to and difference
from Whitehead. The ‘unity’ of relational form. A new
theory of a compound existent constituted by reciprocal
actings of constituents. A theory of organism.

PHYSICAL EXISTENCE, CONTINUITY,
AND DISCRETENESS

Need for a new theory of physical existence freed from
presuppositions and implications of conception of physical
existent as material. Physical existent not changeless
actuality but in process of becoming; entails actualiza-
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tion of potentiality; entails ‘end’ efficacious in process of
acting. The problem of how ends can be efficacious in a
process; the entertainment of possibility. Theory of
physical existent as relationally acting and the problem
of extension: extension relational. The status of exten-
sive relatedness: weakness of positions of Leibniz and
early Kant. Whitehead’s theory of extensive continuum,
the generic form of extensive relatedness; its ontological
status. Unsatisfactoriness of Kant’s critical doctrine of
status of extensive relatedness. Extensive relatedness and
place: Newton and Whitehead. Theory of compound
substance necessitates conception of elements as minima.
The problem of elements: Aristotle; atomism; elements
must be subject to becoming. The problem of archai,
sources, of change: Aristotle; Whitehead’s theory of sub-
strate acting, ‘creativity’. Elementary units of acting;
Whitehead’s actual entities. Unit acting and extensive-
ness: divisibility and atomicity; divisibility and continuity
of acting. Elements and contrariety. Difference between
theory here advanced and Whitehead’s: elements as units
of acting and continuity; continuity and motion. Con-
tinuity and contiguity. Continuity and possibility; discrete-
ness and actuality.

NATURE, THE INFINITE, AND THE
FINITE

Continuity, the mathematical, and the infinite: Descartes
and their identification with the physical; their separa-
tion from the physical in theory of material atomism;
their separation from the physical in Leibniz. Problem
when continuity pertains to substrate acting and to exten-
sive relatedness. The Platonic-Aristotelian distinction
between actual physical existents and archai, sources.
Difficulties arising from conception of arché as trans-
cendent. Whitehead’s return to Greek conception of
archai. Archai not subject to generation; potentiality.
Potentiality, potency, and possibility. Continuity and be-
coming and time.

Archai as potentiality do not entail necessary actualiza-
tion; another, coordinate, arché required; source of ends;
as pure actuality. Divergence from Whitehead. Relation
of pure actuality as arché to physical existence: Aristotle;
Whitehead; the conjoint operation of three archai. With
theory of three archat, solution to problems of continuity
and discreteness, the mathematical and the physical, the
finite and the infinite.
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The dialectic of theories essential to investigation of the
fundamental issues and problems of philosophy of
nature: Aristotle; the sixteenth, seventeenth, and
eighteenth centuries; the present. Relation of science and
philosophy of nature. Present-day need to heal the breach
between science and philosophy in tradition of last two
centuries. The philosophy of nature again becoming
intrinsic to scientific enterprise. Consequent need for
revaluation of the nature of both science and philosophy.
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