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PREFACE

This volume 1s the tenth and last in a series of
textbooks i1n philosophy which has had only too kind
and hospitable a reception at the hands of critics,
teachers, and students. Like 1its predecessors, the
present work 1s meant primarily for undergraduate
pupils 1n college and seminary. Therefore i1ts main
effort 1s to present, in a clear and orderly fashion,
the elements of an important, nay a necessary, SsCi—
ence. It entertains no 1llusions of grandeur; it makes
no attempt at learned display; it engages in no intri—
cate discussions of minutiae; it delves into no cor—
ners reserved for the seasoned specialist; i1t usurps
none of the tasks properly allotted to the living
teacher.

The fact that cosmology was held for treatment
until all other departments of philosophy had repre—
sentation i1n the series must not be interpreted to
mean that the writer of this book had notions about
keeping the good wine until now. Rather, if a reason
must be discovered and disclosed, the fact indicates
a certain diffidence and even,—despite the fine cour—
age which fathered the earlier textbooks,—a certain

fear of broaching matters cosmological. For there is
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a mood abroad (and vain has been the delay to let
it pass) which foredooms any current text in this
science to sharp and conflicting criticisms. On the
one hand, such a book i1s sure to be accused of step—
ping rashly and irreverently upon the sacred field of
physical science; on the other, it will inevitably be
taken warmly to task for not noticing more fully
“the data of modern science.” The old problem
of Scylla and Charybdis (still unsolved) faces the
man who presumes to discuss natural philosophy in
today’s atmosphere: either he 1s a fogy who should
at least try to get out of the mists of medievalism, or
he 1s a dilettante scientist who mistakenly regards
himself as a philosopher. Nevertheless, the i1mpor—
tance of cosmology justifies, and i1indeed demands,
continual fresh statement of this science 1n a form
available for young and alert minds. To such minds
the present work, conscious of many shortcomings,
1s proud to present itself.

The book tries steadily to maintain a seemly phil—
osophical character. It seeks (at what risk has just
been indicated) to avoid trespassing upon a domain
which 1s not its own. It endeavors to evade the mis—
takes pointed out by Father Henry Grenier (Cursus
Philosophiae, Vol. I, p. 142) 1n a sentence or two
which may be freely rendered as follows: ‘“The
ancients took certain physical theories as philosophi—
cal doctrines. In this they were wrong. Similarly

those moderns are in error wiho accept certain theo-
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ries as true in physics and false in philosophy, for—
getting that the doctrines 1n question are entirely
experimental (and not philosophical at all). This 1is
the mistake of nearly all modern scholastics.™

The ninth volume of this series, published a year
ago, was hailed by more than one kindly reviewer
(the wish being doubtless father to the thought) as
the last number; and 1t was said that the series was
then ‘“‘rounded out.” That the present work will
make a successful rounding is, of course, a point of
doubt; but i1t 1s also a matter of earnest and heart—

felt hope.

College of St. Charles Borromeo,
Columbus, Ohio.
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INTRODUCTION

1. Name 2. Definition 3. Object 4. Importance
5. Division

I. NAME

The Greek noun kosmos means “‘order’” or ‘“good
arrangement.” The alert minds of the ancient Greeks
were quick to see in this word a suitable expression for
the order, beauty, and regularity which they observed
in the world around them. For this reason kosmos
soon came to mean ‘‘the world,” that 1s, the bodily
universe. It 1s interesting to notice in passing that the
Latins also were alive to the orderliness and beauty of
the world; they called 1t mundus, a word which de-
scribes something clean, pure, beautiful, ornate. Our
English word mundane 1s a direct derivative from
mundus 1n the sense of “the world,” just as our words
cosmos and cosmic are formed from kosmos in the
same sense.

The Greek word logos means “word” or ‘“‘speech.”
Fundamentally, 1t means the word, speech, or expres—
sion which takes place within the mind i1n the act of
knowing. It means thought or knowledge, and, in
special, reasoned knowledge. And i1t has come to have
the technical meaning of sustained and connected rea—

soning; that 1s, 1t has come to signify science. In



2 COSMOLOGY

compound words logos regularly takes the English
form of -logy, which 1s usually connected with the rest
of 1its compound by the letter o. Hence, a term ending
in -ology usually suggests, by this very fact, its defini—
tion as ‘“‘the science of’”” something or other.

From kosmos, the bodily world, and logos, science,
we have the term cosmology. This name, therefore, by
reason of its structure, means ‘‘the science of the
bodily world.”

The term cosmology 1s a comparatively recent in-
vention. In earlier times, the science (which 1s a part
of philosophy) that we now call cosmology was known
as natural philosophy. It was also called the science of
mobile being or scientia entis mobilis, that 1s, the scin
ence of things subject to physical and sensible move-
ment, motion, change. Now, only bodily things are
naturally subject to such modification or movement.
Only a body,—in the natural sense, and not in the
mathematical sense of pure or abstract quantity,—1is
ens mobile, that i1s, movable or changeable being.
Hence, as 1s manifest, natural philosophy or the scien—
tia entis mobilis was, like cosmology, the science of
bodily things, the science of the world around us, the
science of the material and physical universe. Cosmol-
ogy deals with bodies, as these exist or are existible in

nature.

2. DEFINITION

Cosmology 1s the philosophical science of natural
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bodily being. We must ponder every phrase of this
definition.

a) Cosmology i1s a science. The term science, taken
absolutely, without the article, i1s a literal synonym for
knowledge. It 1s a direct derivative from the Latin
scientia, *‘knowledge,” and this word comes, 1n its
turn, from the verb scire, ‘“‘to know.” But the word
science has long been employed to signify a precise
type or kind of knowledge: it means knowledge of
facts or truths together with their explanations, their
justification, their how's and why's, their causes and
reasons. Such i1s the meaning of the term science when
taken generally or absolutely. Now, any branch or
department of such knowledge, which has its own
clear-cut limits or determinate scope; which sets forth
1ts data 1in an orderly, systematic, and complete man—
ner; which justifies each point in its orderly develop—
ment by assigning causes or reasons, 1s called a science.
Cosmology meets the requirements here indicated, and
1s therefore rightly called a science. For cosmology 1is
a branch of human knowledge with definite field or
scope; 1t sets forth, in an orderly, complete, and sys—
tematic way, the reasoned truths that belong to its
field; 1t gives, at each step of i1ts progress in manifest—
ing these truths, the reasons and proofs which justify
1ts conclusions. Hence, cosmology 1s a science.

We may add that cosmology i1s a speculative or
theoretical science. That is, 1t 1s a science which aims,

first of all, at knowing truth, possessing it, enriching
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the mind with 1t, contemplating it. On this score, cos—
mology 1s contrasted with practical or normative sci—
ences, which have as their first purpose the manifesting
of truth to be acted upon. Ethics, for example, 1s a
practical science; 1t i1s the science of right human
conduct; 1t 1s a science which indicates something to
be done with what it makes known scientifically. But
a speculative or theoretical science like cosmology in-
forms the mind and enlarges culture without directly
indicating any precise action or procedure to be under—
taken 1n consequence of the knowledge it affords.

b) Cosmology 1s a philosophical science. In other
words, i1t 1s a department of philosophy. Now, philos—
ophy 1s the science of all things knowable by the human
mind, considered i1n their deepest reasons and causes.
Philosophy 1s a composite science; its departments or
sub-sciences (of which cosmology i1s one) must all
have the truly philosophical character; that i1s, each
philosophical science must seek out the last, the ulti—
mate, the deepest causes and reasons for the data which
it manifests and proves. A philosophical science is,
therefore, clearly distinguished {from the non-
philosophical sciences (among which the experimental
sciences hold an imposing place) by the fact that its
quest 1s for ultimate causes and reasons, while theirs 1s
for proximate or immediate causes and reasons. Cos—
mology pursues an ultimate quest; i1t seeks to know
the last how’s and why’s, the deepest causes and rea—

sons that can be discovered for the data with which 1t
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deals. Cosmology 1s, therefore, justly called a philo—
sophical science.

But cosmology, a truly philosophical science, 1s not,
strictly speaking, a metaphysical science. It belongs to
philosophical physics, not to metaphysics. For meta—
physics 1s the philosophical science of non-material
real being, whereas cosmology i1s the philosophical
science of material real being. Still, there are many
writers and teachers who follow Christian Wolff
(1679-1755) 1n making metaphysics a synonym for
real philosophy, that i1s, for the philosophy of things or
reality, as distinct from the philosophy of thought
(Logic) and the philosophy of moral conduct (Eth—
1cs). These authorities make a convenient division of
metaphysics 1into general metaphysics,—which treats
of being or reality in itself and i1n its most general as—
pects,—and special metaphysics,—which treats of
fundamental classifications of reality, viz., God, man,
and the bodily world. Thus, the Wolffian division of
philosophy stands as follows:

I. Mental PhilosophyJlL.ogic
or LLogic.(Criteriology or Epistemology

f General Metaphysics or Ontology

II. Real Philosophy Theodicy
or Metaphysics Special Metaphysics Psychology
Cosmology

III. Moral Philosophy (General Ethics
or Ethics.(Special Ethics

Now, however convenient this plan may be for
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teachers and pupils,—and we are not concerned here
to dispute its eminently practical character,—it is
hardly to be called scientific. A strictly just assignment
of departments would limit metaphysics to the field of
non-material real being, that is, to the field of being
considered in itself, as it is in the mind, and as it sub-
stantially exists in God and spiritual creatures. Thus,
metaphysics would include ontology, criteriology, and
theodicy. To philosophical physics would fall cosmol-
ogy and psychology. For psychology, the science of
life and of living bodies, iIs, Inasmuch as It studies
bodies, a department of cosmology. True, human life
comes from a spiritual life-principle, a non-material
real being; and so it seems that the section of psychol-
ogy which studies the human soul should be assigned
to metaphysics. Still, man is a bodily composite, and
psychology studies the spiritual soul and its faculties
In and through bodily and material manifestations.
Thus It appears just to assign psychology outright to
the realm of philosophical physics or natural philos-
ophy. In our present study we do not Insist upon
regarding psychology as a chapter or department of
cosmology; we follow the fashion which gives to psy-
chology its own place as a distinct philosophical (but
not metaphysical) science. In cosmology we study
bodies as such, without reference to their character as
living or non-living. The point we stress with special
and repeated emphasis is that cosmology is a physical,
and not a metaphysical, philosophical science.
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Another important point: cosmology iIs philosoph-
ical physics, not experimental or laboratorian physics.
he cosmologist takes the established findings of the
physicist,—that Is, the experimentalist,—and seeks to
discover In these the larger meanings and ampler
truths which the application of philosophical certain—
ties may manifest. The cosmologist must also perform
the occasional stern duty of pointing out to the experi-
mentalist the mistaken character of theories which
come Into conflict with truths philsophically known
and unshakably true. But the cosmologist does not in—
vade the laboratory on his own account, nor iIs he
greatly tempted to do so. The laboratorian, on the
other hand, iIs almost inevitably drawn beyond the
frontiers of his own proper field into the domain of
philosophy. The physicist can hardly help playing the
philosopher. For his quest of explanations,—an eager,
sincere, enlightened, and wholly admirable search,—
runs quickly through the realm of manifest sensible
data, and leads temptingly on into the outer, non-
sensible region where all final reasons and explanations
must ultimately be sought. No explanation iIs ever
entirely positivistic and sensistic. No theory, however
bound up with material and testable things, is itself
ultimately and completely testable and material. Back
of every theory and of every explanation are certain
fundamental truths which are self-evident and not
subject to experiment,—truths, such as the existence
of the iInvestigator, the reliability of his powers, his
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capacity for knowledge, and the fact that the world he
investigates cannot involve in itself an absolute con-
tradiction. Now, while the physicist 1s compelled, by
his rational human constitution, to accept these and
other non-material and philosophical findings, and to
recur to them, at least implicitly, in framing his the-
ories, the cosmologist 1s under no compulsion whatever
to accept, or even to be deeply concerned about, the
continual new theories (so often quickly proved erro—
neous) of the laboratorian. Indeed, physical science,
in spite of marvellous advances and most valuable
achievements, 1s today in a general condition of in-
stability and uncertainty. We may still say what Sir
Arthur Eddington said, a few years since, 1n his Gif—
ford Lectures: that on the outside of the scientific
edifice there should be placed a large placard reading,
“No Admittance Except on Business—Structural
Alterations 1in Progress.” Hence the cosmologist 1s not
to be contemned as a reactionary, a fogy, a stand-—
patter, a wistful worshipper of the faded past, if he
refuses to warp his philosophy to fit the latest theories
of the laboratorian. The cosmologist needs the scien—
tist and works with what the scientist furnishes him;
but only with the established findings of the scientist,
the certainly known facts. He does not work with the
probabilities proposed by the laboratorian, nor is he
concerned with the quickly cooked-up philosophy
which the laboratorian serves with his dish of prob-—

abilities. The cosmologist 1s not a mere trimmer, an
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adjuster, a fitter. No, he 1s a philosopher, and this
means that he has a body of known, proved, and indis—
putable principles. He may not have a finished philo—
sophical edifice, but he has at least some sturdy and
unshakable framework for building the edifice. Phys—
ical science may bring to light data which will indicate
an annex to the cosmological building, or an unex-—
pected cornice or cupola; it will never bring to the
scholastic cosmologist an utter change of location or
of plans.

There 1s a point where laboratorian physics and
cosmology meet and even overlap. Rather, there 1is
a series of such points, an 1rregular and intricate
frontier. Hence it 1s not easy to determine, and to ex—
press in a few terse words, the distinction which
indicates where the physicist should stop and the
cosmologist begin. But the difficulty of establishing
a clear line of demarcation i1s no reason for denying
its existence or utility, or, as the current fashion is,
for 1gnoring it altogether. In general, it can be said
that the physicist deals properly with individual and
material data and seeks for these a unifying and or—
ganizing explanation that may be called proximate or
immediate; the cosmologist deals with material data
in a more general or universal manner than the phys—
icist, and seeks for these data an explanation that 1is
ultimate or root-deep.

c) Cosmology i1s the philosophical science of nat—

ural bodily being. A natural bodily being, or a nat-
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ural body, or a physical body, 1s a body that exists or
can exist (that is, it 1s thought of as existing) in the
world of realities around us. It 1s a body that can be
sensed. Contrasted with a natural body i1s a mathe—
matical body, that i1s, bodily extension or quantity
considered as three-dimensional-bulk, without refer—
ence to its sensible character or to the qualities which
are necessarily associated with bodies that can be seen
or felt or handled or depicted in fancy. The bodily
objects we see around us are natural or physical
bodies. Even such as are artificial (like a house or an
automobile) are only combinations or modifications
of natural bodily substances, and are, at least equiva—
lently for our present consideration, to be classed as
natural or physical bodies. The material universe it-
self, viewed as a single bodily thing, i1s a natural or
physical body. And each individual thing in the bodily
universe,—each tree, each man, each stone, each
weed; nay, each molecule, each atom, each electron,—
1s a natural or physical body. But the bodily quantity
dealt with abstractly in mathematical problems 1s a
mathematical body. A block of stone in the shape of
a cube with edges two feet long 1s a physical or nat—
ural body. But eight cubic feet i1s a mathematical
body.

Of any bodily thing, the mathematician asks,
“What 1s 1ts content in terms of abstract units of
measurement ? How big 1s 1it? How long; how wide;
how thick?” Of an existing (or existible body), the



INTRODUCTION ii

physicist asks, “What 1s its actual and immediate
constitution? What elemental bodies, what parts or
bodily constituents, make i1t up?” The query of the
cosmologist is, “What makes this body a body? What
1s 1ts ultimate constitution as an existing or existible
corporeal substance?” Of a gallon of water, the
mathematician says i1t consists of 231 cubic inches;
the physicist says i1t 1s made of hydrogen and oxygen,
elements which may be reduced to atomic and sub-
atomic parts; the cosmologist says it 1s a substance
constituted by the union of two substantial co-prin—
ciples, viz., primary matter and substantial form.
Cosmology deals with the world of natural bodies
and employs reason to interpret the deepest-lying
facts discoverable 1n the actual experience of men
with the material universe in which they live and of
which they are a part. Mathematics, or, more pre-
cisely, the philosophy of mathematics, uses reason to
interpret the properties and relationships of quanti—
ties as such. Of course, cosmology presupposes fun-—
damental mathematics, even as it presupposes funda-
mental physics. Cosmology cannot discharge its
function unless 1t rest upon a basis of mathematical
philosophy and of physics, nor can a treatise i1n cos—
mology appeal to a mind wholly uninstructed 1n
elementary physics and mathematics. Therefore, a
textbook in cosmology must borrow something from
the philosophy of mathematics, and must recognize

the physics available to the commonest human experi-
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ence and such physical facts as are definitely estab-
lished by laboratorian science. Such a textbook will
Inevitably presuppose physical data, and will inevitably
take up the consideration of quantity, extension, num-
ber, and certain quantity-relationships. Nevertheless,
despite this alignment with mathematics and physical
science, cosmology has its own specific character as
the philosophical science of natural bodies. This point
will be made more clear in the explanation of the ob-
ject of cosmology, which now follows.

3. OBJECT

A science has a twofold object, one material, one
formal. The material object of a science Is what Is
usually called its “subject matter’'; it i1s the thing
with which the science deals; it is the field in which
the science works. The formal object of a science is
the precise end and aim which the science has in deal-
Ing with its material object. The material object of
cosmology is the bodily world, or simply bodies. The
formal object of cosmology Is discerned In the fact
that cosmology studies bodies as such (not this or
that special kind of bodies) and seeks the ultimate
explanation of them.

Our definition of cosmology indicates the material
object of this science In the phrase, *““the science of
natural bodily being.” It indicates the formal ob-
ject of cosmology In the phrase, “the philosophical
science.”
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Manifestly, sciences are distinguished, one from
another, by their objects. Two sciences that are not
in the same general field (such, for example, as the
science of anatomy and of algebra) are distinguished
by this fact; that is, they are distinguished and known
as different sciences by their respective material ob-
jects. But i1t often happens that several, and even
many, sciences are in the same general field, and thus
they all have the same material object. Such sciences
are distinguished, one from another,—that 1s, they
are seen 1n their proper place and character, and kept
from overlapping,—by their respective formal ob-
jects. Thus, cosmology, inasmuch as 1t deals with
bodily being, 1s at one with all the experimental
sciences; 1t 1s not marked off from these, and assigned
1ts own proper scope, by its material object. But cos—
mology i1s distinguished from every other science by
its own formal object. For, of all the sciences that
deal with bodies, cosmology alone deals with all
bodies (that 1s, with bodies as such), seeks to estab—
lish their ultimate constitution, and makes known the
deepest roots of their observed activities. The other
sciences that deal with natural bodily being (that 1is,
the physical sciences) have, each 1n its respective
way, certain kinds of bodies in their purview, or they
seek for immediate and proximate explanations of
bodies and bodily activity. Cosmology alone levels
distinctions among bodies and traces out the ultimate

explanation of the material imiverse. Therefore, cos-
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mology 1s a science distinct from every other science.

It 1s so distinct because of its formal object.

4. IMPORTANCE

Philosophy has been described, in a somewhat
grandiose fashion, as “man’s ultimate interpretation
of the universe of knowable things.”” Now, it i1s surely
a matter of basic importance to the philosopher to
know all he can about the most obvious part of that
universe, that i1s to say, about the bodily world in
which he lives, observes, and experiences; about the
material universe which furnishes him the first be-
ginnings of all his knowledge. And philosophers from
the earliest times,—1irom the first Greek cosmogo-
nists, and indeed from the first religion-philosophers
of the ancient orient,—have recognized the impor—
tance, and even the necessity, of having some philos—
ophy of nature, that 1s, of having cosmological
knowledge.

Before Aristotle (4 century b. c.) the Ionians, the
Pythagoreans, the Eleatics, and other schools of
philosophers, worked out theories about the ultimate
constitution of matter and the nature of the bodily
world; at all events, they tried to do so, but they
failed to get back to the truly ultimate roots of bodily
reality. Aristotle succeeded where his predecessors
failed. Maritain says that Aristotle’s philosophical
physics (or cosmology) lays down the foundations

and principles of every true philosophy of nature.
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And even though the same author says that Aris—
totle's experimental physics 1s ‘““a magnificent intel—
lectual construction totally ruined by mistakes of

facts,”" we must not fail to give due recognition to the
truth that Aristotle did undertake physical science on
the experimental side and, despite mistakes, developed
1t amazingly. Father Tilmann Pesch, S.J., says of
him that he made the fullest use of observation and
experiment and did all that any man of his times
could do, without the service of the special i1nstru—
ments and scientific equipment which only later days

have made available.
St. Albert the Great (d. 1280) and his i1llustrious

pupil, St. Thomas Aquinas (1225-1274), as well as
Roger Bacon (1214-1292), elaborated the findings
of Aristotle with such physical means as their times
afforded. After Francis Bacon, Lord Verulam (d.
1626), the natural sciences were developed with
great rapidity. In our own day they engage the in-
tense interest of so many able minds that they have,
to some extent, outstripped the development of phi—-
losophy, which should keep pace with, and offer
ultimate explanations of, their established findings.
Physical science offers to the cosmologist an orderly
field for his labors; 1t atffords him endless items to
explain, and i1t offers him continuously new checks,
illustrations, and confirmations of his right conclu—-
sions. Yet modern physical science has sometimes
about 1t a kind of feverish self-sufficiency which 1im-
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pels the scientist to turn too quickly into a philoso—
pher, and 1nvites the proclamation of general theories
upon the first apparent results of observation and ex-
periment. And, since observation and experiment are
continually confronting new facts, and often upset—
ting facts, the scientist-philosopher i1s frequently com-
pelled to reverse himself and propound new and
emended theories. Sane cosmology must, therefore,
move very slowly; 1t must make perfectly sure that
scientific conclusions are truly scientific, and not
merely scientistic, before it adopts them and applies
them to its uses. Hence, cosmology, while acknowl—
edging its debt to physical science, must recognize 1its
own proper work of crowning with rounded perfec—
tion the work of the scientist, and so must steadily
refuse to become excited with the temper or the tempo
of the current age. It must never be stampeded into
the adopting of theories which, however attractive,
are not incontestably justified and proved by facts.
Yet the importance of cosmology 1s not lessened, but
1s rather emphasized, by this careful procedure. It is
the science of ultimate truth in the domain of bodily
reality, and ultimate truth i1s not established swiftly
or by popular acclaim. Its very deliberation and cau-
tion 1s a strong recommendation of cosmology to the
sound and scholarly mind.

Following the eminent cosmologist, Father H.

Schaaf, S.J., we may mention the following points
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as indicative of the fundamental importance of cos—
mology :

1. Cosmology 1s a most interesting study, and 1t an—
swers our natural desire to know all that can be
known about the universe in which we live.

2. Cosmology 1s the science of that bodily world
which 1s the proximate object of the human mind; as
such, this science 1s of basic importance to students of
all branches of philosophy.

3. Cosmology brings a crowning perfection to the
physical sciences, which, without the ultimate inter—
pretation of philosophy, must ever be partial, piece-
meal, and fragmentary.

4. Cosmology 1s of i1nestimable value to the stu—
dent of theodicy or natural theology. It shows, on the
one hand, that God 1s not to be i1dentified with the
bodily world, and, on the other hand, it indicates the
existence and boundless perfections of God as mani—
fested in the being, the order, the harmony, and the

government of the material world.

5. DIVISION

The ultimate questions that may be asked about
the bodily universe are three: What, in last analysis,
1s a body? Whence, in the ultimate view, do bodies
come? Whither do bodies, by their connatural activ—
1ties, tend ?

In accordance with the suggestion of these three
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fundamental questions, we frame our plan for the
present treatise. We shall study the universe of bodies
in 1ts nature, 1ts origin, its tendency. These points
are to be discussed in the following Books and Chap—

ters
Book First
Bodies
Chapter 1. The Character of Bodies
Chapter II. The Constitution of Bodies
Book Second
Origin of Bodies
Chapter 1. The Creation of the World
Chapter II. The Development of the World
Book Third

Tendency of Bodies

Chapter 1. Finality in the World
Chapter II. Nature and Her Laws



BOOK FIRST

BODIES

This Book undertakes a study of the nature of bodily be-
ing. It discusses the general characteristics of natural bodies,
and takes up the questions of quantity and bodily activity.
Then the Book sets forth the Scholastic doctrine on the
ultimate constitution of matter or bodily being, and offers
a refutation of the more notable of opposed philosophies. The
Book 1s divided into two Chapters:

Chapter 1. The Character of Bodies
Chapter II. The Constitution of Bodies






CHAPTER 1

THE CHARACTER OF BODIES

This Chapter discusses the characteristics of bodily being,
that i1s, the marks which are proper to bodies and give us
some understanding of the essence, the 1nmost being and
reality, of the material world. Further, the Chapter studies
the meaning of bodily quantity, and investigates the activi—
ties (physical, chemical, mechanical) of quantified bodily
substance. These matters are treated 1n three Articles:

Article 1. The Marks of Bodily Being
Article 2. The Quantity of Bodies
Article 3. The Activity of Bodies

Article 1. The Marks of Bodily Being

a) Meaning of Marks of Bodies b) Bodies and their
Characteristics c) The World not Divine

a) MEANING OF MARKS OF BODIES

The term marks serves, in the present instance, to
indicate those realities which are constantly mani—
fested by the bodily world in which we find ourselves.
We learn what bodies are by studying what they con—
sistently present to our notice,—that 1s, their prop-
erties or consistent marks. Out of this study emerges

our deeper knowledge of what bodies are 1n them-—

selves.
21
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First of all, we may take for granted (despite the
mistaken theories of certain philosophers of unreal—
ity) that the world we live 1n 1s real, not imaginary
or fanciful. In a word, we may, and indeed must,
take the world as a collection of substances, marked
indeed by a multitude of various and changing acci—
dents. That the world 1s substantial 1s a postulate of
cosmology, a truth taken as established or as self-
evident. In ontology (the science of fundamental
metaphysics) we make a direct study of the nature
and reality of substances; in epistemology (the
science of true and certain knowledge) we investi—
gate the trustworthiness of our knowing-powers in
manifesting the world about us as actual and sub-
stantial. Here 1n cosmology we cannot pause to re—
peat all related matters that belong properly to other
departments of philosophy. But we may, for the sake
of clarity at the outset, review some definitions which
are necessary as essential equipment for the beginner
in cosmology.

When we speak of the marks of bodily being, we
speak of the marks or properties of bodily substance.
Now, a substance 1s a reality that i1s fitted to exist
itself, and not merely to be the quality or determina—
tion or modification of something else. Thus, wiater
1s a substance. It i1s not a thing like i1its own bulk, or
its temperature, or its location. For it would still be
water were it more or less, were i1t hotter or colder,

were 1t here or in some other place. The water 1s a
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thing existible itself. The other realities we have
mentioned In connection with water (bulk or amount,
temperature, place) are not things which are suited to
exist themselves; they are realities which mark or
qualify or modify or determine a substance: and such
realities are called accidentals; or, in the more ancient
terminology, accidents. Now, some accidents, while
not at all to be identified with the bodily substance
which they mark or qualify, are so invariably present
INn the respective substances to which they belong, that
we can but conclude that they belong there by natural
necessity, and these we call proper accidents or simply
properties. Properties are most valuable things for
the Investigator, for they are sure and unmistakable
“leads’ which give him reliable knowledge of the
substance Itself In which they appear. Indeed, our
knowledge of substances always begins with a knowl-
edge of accidents; for knowledge takes its rise with
the action of the senses upon the outer world, and
what the senses report is always, In itself, something
accidental. Thus, we see, properly speaking, the color
and the shape of an apple rather than the apple itself;
we feel the solidity or “hardness” of the apple; we
taste its flavor; we smell its aroma. And, of course,
color, size, hardness, flavor, aroma, are not the apple
Itself; they are not the substance of the apple, not an
existing actual essence which we call the apple; they
are the marks or qualifications or modifications or
determinants of the apple; Iin a word, they are the
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accidentals or accidents of the apple. But we have a
knowing-power superior to that of the senses; we call
it the mind or the understanding'or the intellect. This
power 1s not satisfied to take the findings of the
senses as these are presented; it works upon them,
endeavoring tirelessly to know what reality, what
truth, lies behind the accidentals which the senses
gather and report. And, by the natural resistless drive
of the mind or intellect, we inevitably recognize the
insufficiency of the accidentals; we recognize the fact
that these are not things which give a full account of
themselves; that they are not such realities (though
realities they surely are) as are naturally suited to
exist in themselves and by themselves, but that they
indicate a basic or underlying actuality which they
clothe, so to speak, and determine, and qualify. We
understand this truth because, from earliest youth,
we often experience the fact that the accidentals shift
and change and vary, while the actuality which they
mark and qualify remains essentially unchanged.
Thus, we see that the little tree becomes a big tree
without undergoing any change as a tree; we notice
that the green apple becomes a rosy apple without
being more or less an apple by reason of the change;
we understand that the baby as it grows does not be-
come another person, however great and marked are
the changes 1in accidentals like size, appearance, abil—
ity to walk and speak, and so on. So the human intel—

lect, by natural necessity, 1s compelled to notice a
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distinction 1n the fundamental nature of things in the
world, and to classify reality as substantial and ac-
cidental. Nor can the intellect be wrong in this natural
and necessary act of recognizing the state of things.
That the intellect can know truth, and that in its first
and 1nescapable recognition of reality as substantial
and accidental, it does know truth, is something so
self-evident that the mere effort to deny it or to doubt
it ties one 1n a knot of contradiction. If a man were
to say, ‘I cannot trust the intellect at all,” then he
cannot trust that statement at all, or trust as reliable
the meaning he wishes to attach to that statement. If
a person were to say, “The intellect cannot know

b

truth with certainty,” we must point out to this un-
fortunate individual that he speaks as though his in—
tellect knew something with certainty, namely, the
thing that he asserts in his statement. The capacity of
the human intellect to know truth, and to think and
reason upon it, and to reach true and justified con-—
clusions, i1s a self-evident truth which cannot be either
doubted or denied. Doubt and denial are always, 1n
this case, self-destructive. Of course, the intellect may
be misused; i1t may be too quick to judge on insuf-—
ficient data; 1t may be employed in tasks beyond its
power. But the point we make 1s not that the intellect
knows all truth at all times, but that the intellect can
know some truth, and that it does know, with truth
and certainty, the fact of existence, and the world

about, and 1ts own fundamental reliability; further, it
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infallibly knows that truths cannot be contradictory
and mutually destructive, and that when a thing 1is
truly known 1n its essential being, that thing cannot
at the same time be something else.

We come, then, to the study of the bodily world
with minds that can grasp truth. We come with
minds that, from earliest use, have necessarily drawn
a distinction between things substantial and things
accidental 1in the actual world of bodies in which we
exist and of which we are a part. We seek now as phi—
losophers to take a new and more penetrating look
at this world of bodies, and to notice what precise
accidentals are always found associated with bodily
being. Success in this effort will give us the grasp of
the marks or characteristics of bodies.

Now, perhaps the very first thing to notice about
any bodily substance 1s the fact that it i1s extended in
space; 1t has quantity. This 1s indeed a mark, and a
proper accident or property of bodily substance. So
important a property, indeed, 1s the property of quan—
tity that we shall assign to its discussion a special
Article of the present Chapter. Postponing, then, for
the moment, the study of quantity, we ask what other
characteristics are found associated with all bodies.
We know that all bodies are not pink, all are not alive,
all are not liquids, all are not gases, all are not of a
size, or alike 1n their finished structure as sensible ob-
jects. But a little study will show us that there are

four notable points 1in which all bodily substances are
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at one: all bodies are compounded or made up of
elements of one kind or another; all bodies are
changeable, and indeed are undergoing continuous
change; all bodies are contingent or dependent upon
causes which produce them and support them in be-
ing ; all bodies are limited or contained and comprised
within bounds. These four marks,—composition,
changeability, contingency, limitation,—which are
found in all bodily substances, call for our present
study and investigation.

b) BODIES AND THEIR CHARACTERISTICS

We have already learned that, for our present
study, the terms body and bodily substance mean a
three-dimensional material reality existing, or at
least existible, in the world around us. The terms
mean a natural body. It 1s of the characteristics of
such a body that we have now to speak.

Modern physics treats of bodily substance and
bodily quantities as four-dimensional, bringing into
the concept of a reality extended i1n space the neces—
sary note of extension also in time. Of this we shall
speak later. Here 1t 1s our business to notice the
marks of bodily being as it presents itself immedi—
ately to our 1nvestigation, that i1s, as a substantial
reality with length, width, thickness. The character—
istics of such reality are in no wise changed by the
inclusion of time as an element or ‘“dimension.”

We notice four chief characteristics of the bodily
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world and of individual bodies in the world, viz.,
composition, mutability or changeability, contin—
gency, and limitation or finiteness. We must say a

special word on each of these.

I. Composition—AIll bodies are composed or com—
pounded. The Latin verb componere, from which our
words “compose’” and ‘“‘compound” derive, means lit—
erally “‘to put together.” This root-meaning serves us
well. For, when we say that a body 1s composed or
compounded, or that it is ““a composition” (or “‘a syn-
thesis,” 1f one prefers a Greek word), we truly mean
that it 1s “‘put together’; that it 1s a conjoined or
assembled reality; that it 1s a thing made of elements,
principles, parts, members. There are five notable
types of composition.

a) In ontology (the science of fundamental meta—
physics) we learn that every existing creature (and
hence every existing body) 1s a union of essence and
existence. Such a creature i1s constituted in i1ts own
basic reality or make-up as just such a thing, just
that kind of thing (essence) ; and it i1s actually set
out, and holds place among realities that are here
(existence). Only of God, the infinite and wholly
self-sufficing Actuality, can i1t be known with cerm
tainty that His essence and His existence are perfectly
identified 1n His altogether simple or non-composed
Being. Now, the union or composition of essence and

existence 1n an actual creature (that 1s, 1n an exist-
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ing creature) 1s called entitative composition; that
1s, 1t 1s the composition by which a creature 1s con—
stituted 1n 1ts actuality of being. This type of compo-
sition 1s not of immediate concern for the student
of cosmology; i1t is of importance for ontology. But
even here 1t affords an i1nstance of the truth of our
assertion that all bodies are compounded or com-
posed; for each existing body 1s a composite of es—
sence and existence.

b) The second type of composition 1s essential
composition. This 1s the union of principles, mem-
bers, elements, or parts which come together to make
up an essence. The essence of a thing i1s its iInmost
fundamental constitution; it is what makes the thing,
in 1ts ultimate being, the kind of thing it 1s. The es—
sence of a tree, for example, 1s not its size, nor 1its
botanical classification, nor its location, nor 1its age,
nor 1ts fruitfulness. All these the tree has; but these
things do not make the tree a tree. What makes the
tree a tree 1s 1ts essence. And this essence 1is itself a
compounded or composed thing: it 1s composed of
prime matter (Oor primary matter) and substantial
form:; that 1s, 1t 1s a material thing cast 1n a definite
kind or mould or form which gives it actuality as
such a specific bodily being. It 1s a union or composi—
tion of matter and form, and this 1s an essential com-
position since 1t constitutes an essence. Take another
example: that of a human being. A man 1s not his

age, nor his sex, nor his nationality, nor his strength,
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nor his culture; a man 1s a man because he has the
essence of man, and this essence, physically con-
sidered, 1s a composite of body and soul.—Essential
composition 1s often called substantial composition.
The terms are not strictly synonymous, since even an
accident has its essence, and a composed essence. But
any discussion of essences, and notably such a dis—
cussion as we here undertake as a prelude to cos—
mological science, 1s concerned, first and foremost,
with substantial essences. This fact justifies the some—
what loose use of terms which makes practical
synonyms oOf essential composition and substantial
composition.—Essential composition is of two kinds,
physical and metaphysical. The physical composition
of an essence 1s the sum or union of those physical
parts or elements which come together to constitute
the essence as a physis, that 1s, a being 1n nature, a
thing among things. The metaphysical composition
of an essence 1s the sum or union of those realities in
it which explain it to the understanding mind, even
though these realities be not distinct things in the
order of nature outside the mind. Thus, the essence
man (that i1s, human being) 1s physically composed
of body and soul; these are elements which come to—
gether to constitute or compose man, as a thing in
nature, independently of the understanding (crea-
tural) mind. So we say that, physically considered,
“man 1s a creature composed of body and soul’; we

say that body and soul make man’s physical essence.
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The essence of man i1s metaphysically composed of
animality and rationality; these are realities which
the mind lays hold of in knowing what man means;
for the mind knows man as an animal with under—
standing and free-will. Animality and rationality are
not parts of man in the physical sense (as body and
soul are), but they are realities which the mind dis—
cerns 1n man, and they are said to be metaphysical
elements or ‘“‘parts.” So we say that, metaphysically
considered, “man 1s a rational animal’; we say that
animality and rationality make man's metaphysical
essence.—It 1s manifest that natural bodies are meta—
physically compounded or composed, for each of
them 1s a thing of a certain essential kind, and the
mind, in knowing such a reality naturally compounds
the 1deas or notes of ‘“thing’” and ‘‘of this kind.” But
i1t 1s no less apparent that natural bodies are physically
compounded. For we apprehend them as distinct
realities, and (as epistemology proves for us) our
knowledge 1s trans-subjective or in accordance with
fact; there are distinct, and essentially distinct, real—
ities 1n the world of bodies around us. But all bodies
are at one 1n the point of being bodily; they are all
material; in this they are not distinguished either in
themselves or in the view of the investigating mind.
Therefore, a natural body must be a composite of
that which it has in common with other bodies, and
that which it has in special to make it the actual and
precise kind of body that it 1s. Consider the funda-
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mental, the essential difference between a lifeless
body and a living body. As bodies, that 1s, as material
things, these do not differ; but they emphatically do
differ in the essential kind of body that each is. We
see at once that a natural body 1s compounded; it 1s
compounded of a fundamental and common material
or materiality and that which gives to this materiality
an actual existence 1n a determinate specific kind. In
other words, we see that a natural body 1s essentially
(and physically) compounded of prime mutter and
substantial form.

c) Contrasted with essential composition 1s acci—
dental composition. This 1s the union of accidents
among themselves (as of whiteness and sweetness 1n
sugar) or the union of accidents with their substance
(as of whiteness and sweetness with the substance
called sugar). It is the function of ontology to prove
that there are in the world physical accidents which
are really distinct from the substances which they
mark or qualify. But there 1s no need here to formu—
late an elaborately scientific proof of the fact. It is
the common experience of all that what we know as
substances are not their accidents. Substances have
accidents, but they are not constituted by their acci—
dents, and hence their accidents are not to be i1den—
tified with them. Water, for i1nstance 1s not to be
identified with its temperature; i1t has, at any given
moment, a certain temperature; but 1t does not

change 1n its essence or substance when the tempera-
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ture 1s changed; it does not cease to be water when it
loses coldness and acquires heat. Now, this non-
essential, non-substantial, union or composition
which conjoins a substance with 1ts accidents 1s ac-
cidental composition. So 1s the collection of accidents
which converge in any substance, considered merely
as a collection, without reference to the substance
which they qualify. Examples of both types of ac—
cidental composition are readily conceived: a man
with his age, knowledge, degree of grace; a tree with
1ts size, location, number of leaves; the hardness,
size, flavor, temperature, of an apple. AIll natural
bodies are composed of substance and accidents. Ab-
stractly, i1t may be possible to conceive of a finite
substance (that 1s, a creatural substance) with no
accidents whatever; but it 1s not possible to conceive
of such a substance existing as a body in the world
around us. Some accidents a natural body will cer—
tainly have, yet i1t 1s not to be i1dentified with these.
Therefore, a natural body evidences 1n itself an ac—
cidental composition of substance and accidents.

d) Another type of composition i1s that known as
integral composition. The term integral 1s derived
from the Latin integralis (a non-classical form of
integer) which means ‘“‘untouched; unhurt; having
lost nothing; not defective/’ and hence the word con—

29

notes ‘‘rounded perfection.” The parts or elements

(chiefly quantitative, and, so far as cosmology 1s

concerned, always quantitative) which belong to the
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rounded completeness of a reality, but do not con-
stitute that reality in its essence, are called integral
parts, and are said to be united with the reality
which they perfect or complement by integral union
or integral composition. We are all aware, by com-
mon experience, of the fact that a reality may be
constituted in its essence, and yet lack one or more
of the non-essential perfections that normally belong
to 1it. Thus a man may be constituted in his essence,
—he may be a man, and a complete man,—and yet
lack some bodily member or power that normally and
naturally he should possess. For the human essence
requires a certain minimum 1n quantity and bodily
equipment, but 1s normally and naturally fitted with
more than this minimum; and the members and pow-
ers which are thus naturally superadded to the ab-
solute requisites for essence are things that lend
perfection, completeness, beauty, grace, to the essence
in its being and its operations. A man who has lost
hand or foot, or whose hair has unhappily disappeared,
or whose teeth are gone (‘‘in whole or in part,” as the
legal phrase has i1t), or who 1s short-sighted or hard
of hearing, 1s still a man, still a complete human es—
sence, despite such deprivation. He has lost certain
members or powers which normally and naturally
belong to his essence, and which bring to that essence
a certain rounded perfection when they are joined or
compounded with it. When present, such perfections

are joined or compounded with the man’s essence by
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integral composition.—It will be noticed at once that
integral composition i1s a variety of accidental compo—
sition. In one sense, integral composition may, at least
occasionally, be called substantial composition (as,
for instance, in the union of hands or feet with the
undivided substance of the human body), but it is
never essential composition. Here we see, for the
second time, that the terms essential composition and
substantial composition are not truly synonymous.
Essential composition i1s the union of elements neces—
sary for the constitution of an essence, whether that
essence be the essence of a substance or the essence of
an accident. Substantial composition, in a wide sense,
1S the union of elements or members that do, as a
fact, enter into the unbroken structure of a substance,
whether they are necessary to that substance or not.
—1It 1s manifest that natural bodies are marked by in—
tegral composition. For natural bodies are marked by
quantity; they have parts extended i1n space; and such
parts (quantitative parts) are regularly capable of be-
ing changed or reduced without destruction of the
bodily substance itself. A stone has a certain size;
break off a part, and the stone 1s still a stone, but it is
not so much as 1t was, nor 1s 1t held in the same un-
broken bulk; and 1n so far it has lost something
which actualized or perfected it in an accidental way.
Now, what a body can lose, 1n quantitative parts,
without loss of its essential or substantial character,

1s conjoined with it by integral composition. A tree
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has many leaves and branches; take off some of these
and the tree iIs the loser, but it does not cease to be a
tree; It has lost a certain “perfection” which was
conjoined with it by integral composition, that is,
joined with 1t as an actual perfecting part, member,
or element, but not joined with it as something es-
sentially requisite.

e) A fifth type of composition is numerical com-
position. This Is the union or assembling of items or
elements (which, taken singly, are complete in them-
selves) to constitute a sum, or a totality, or a collec—
tive unity. Thus we speak of a crowd as “composed”
of persons; we speak of a wall as “composed” of
bricks or stones. We all know, with R.L.S., that the
world is “full of a number of things’; the world iIs a
vast collection of kinds and varieties of objects, and
of Individuals of each variety. Now, each individual,
and Indeed each part (complete as such) of each in-
dividual, can be numbered, or counted as a single item
In Its group; and individual groups can be numbered
or counted as items or members of larger groups, and
so on. The five peas In a pod can be numbered (1,2,
3, 4, 5), and they can be taken collectively as one pod-
ful, that iIs, they can be joined or ‘“composed” by
numerical composition to constitute a single group or
collection. And the pods can be numbered as items of
a totality called a peck of peas. And so on. It Is mani-
fest to the most Inattentive of observers that the
bodily world is characterized by numerical composi-
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tion.—In 1itself, numerical composition 1s a variety
of accidental composition. For, although the num-
bered items or parts of a totality may be necessary
for the constitution of an essence or of a substance,

the special aspect they present as distinct items that
have come together to make a total does not include
anything further or other; it does not include their
possible effect upon one another, such as their atfini-
ties, their substantial fusion, their integral or essential
union. It includes only the association or collection
of numerable items, elements, members, parts; noth—
ing more. And such association or collection 1s 1n it-
self an accidental composition.

It 1s manifest, then, that the bodily world which 1s
the material object of cosmology i1s, in every respect,
a thing composed or compounded. For we have been
at pains to point out the fact that any natural body
(even the world of bodies taken as a collective unity
or numerical composite) i1s compounded 1n essence
and substance and 1s inevitably marked by accidental
composition. It i1s certain, therefore, that one con—
stant and ever-present characteristic of the bodily
world 1s 1ts composition or compositeness.

2. Mutability or Changeability—AIll bodies are
mutable, that 1s to say, all natural bodies are subject
to change. Now, change (or mutation) may be de-
fined as the passing from one state or condition to

another. In the technical language of philosophy,
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change 1s ‘““the transit from potentiality to actuality.”
Potentiality 1s the state of a reality with respect to
what it may become: thus, the infant is in potentiality
with respect to adulthood, and we say that the baby 1s
potentially a grown-up. Actuality 1s the state of a
reality taken statically as it 1s: thus, the infant 1is
actually an infant, while potentially it is an adult. In
other words, a reality 1s actually what it 1s; 1t 1s po-
tentially what 1t may become, whether the new and
unactualized state is a matter of substance or of ac—
cidents. A change, therefore, or a transit from po-
tentiality to actuality, 1s the fact and process of
passing from the present state (actuality) to another
which 1s to come or to be acquired (potentiality).
Thus, change 1s the fact and process of becoming;
and things subject to becoming (as all natural bodies
are) are said to be mutable or changeable, or to be
marked and characterized by mutability or change-
ability.

There are two chief classifications of change, viz.,
substantial change and accidental change. Accidental
change 1s of three notable types: quantitative change,
qualitative change, and local change. Of these we
must say a brief word.

a) Substantial change 1s the transformation of a
substance (or substances) into a different substantial
reality. The change of food into flesh, of a living
body i1nto a lifeless body, of hydrogen and oxygen

into water, and of water into hydrogen and oxygen,
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are examples of substantial change. Substantial
change 1s (1n the language of philosophy, which must
not be interpreted in the manner of everyday speech
nor even 1in that of laboratory science) generation
and corruption. These are but two aspects of the one
substantial change. The generation of a new sub-
stance 1s the corruption of the old. This 1s expressed
in a famous Latin axiom, generatio unius est cor-
ruptio alterius et vice versa, ‘“‘the generation of one
thing i1s the corruption of another, and vice versa."
When, for example, hydrogen and oxygen become
water, the gases undergo corruption and the water
1s generated. When a man dies, the human substance
1s corrupted (that is, broken up, not rotted or crum-—

bled slowly away) and the same process is the
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bodily world which (after a first creation) did not
come here by generation; nor i1s there anything here
so wholly i1ndestructible that i1t must keep its sub-
stantial being eternally unchanged. In a word, all
natural bodies are subject to substantial change; sub-
stantial mutability i1s their constant mark or charac—
teristic.

b) Accidental change 1s, as the very term indi—
cates, a change or transformation of non-substantial
realities. When a quart of milk 1s half consumed, the
remaining pint is still the substance called milk; there
has been no change of substance in the milk that re-
mains; only not so much remains; there has been a
change of amount or quantity. This 1s quantitative
change, a type of accidental change. When a baby
grows 1nto a youth, the human substance i1s not
changed; the baby and the youth into whom the
baby grows are one and the same essence and sub-
stance ; the change that has taken place 1s (in point of
size or bodily bulk) a quantitative change. Again,
when hot water becomes cold, there 1s a change; a
change i1n quality, or a qualitative change. Of course,
there 1s quantitative change too, for some of the
water (however small the amount) evaporates dur—
ing the time required to effect the change 1in tempera—
ture; but the change in temperature, considered 1n
itself, 1s a qualitative change. The baby changes in
qualities as well as 1n quantity as it grows larger;

such qualities as its appearance, complexion, agility,
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alertness, are changed as the baby grows up, and these
changes are, considered solely in themselves, qualita—-
tive. Qualitative change 1s, like quantitative change, a
type of accidental change. For the essence and sub-
stance of things in which qualitative or quantitative
change occurs are not thereby changed: the milk 1is
still milk, though i1ts quantity 1s diminished; the water
1s still water, though its temperature 1s altered; the
baby 1s still the same person (human substance)
though 1t undergoes quantitative and qualitative
changes. The third type of accidental change 1s local
change or change of place; it 1s perhaps the most
manifest of all types of change in the world where
everything 1s ““on the move/’ everything is subjected
to motion. The movement of the heavenly bodies, of
the earth, of leaves in a breeze, of hands swinging by
one’s sides, of walking feet, of twitching eyelids, of
a revolving wheel, of a growing weeed, 1s, 1tnasmuch
as 1t involves a change of place or position, a local
movement or local change.—It 1s certainly manifest
that the world of bodies 1s subject to constant acci—
dental change. It 1s a world full of movement or local
change, from the coursing spheres to the whirling
parts of an atom; 1t 1s a world of quantitative change,
for 1t 1s everywhere marked by the phenomena of
contraction and expansion, growth and diminish-
ment; it 1s a world of qualitative change, for it has
temperature, and lights, and shadows. We cannot
doubt the truth of the statement that accidental
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change 1s a constant phenomenon in the world of
natural bodies, and that, in consequence, accidental
mutability 1s a constant mark or characteristic of such
bodies.—In passing, the student will do well to
notice that substantial change 1s never gradual or ef—
fected by successive steps; it 1s always instantaneous.
Though a lump of coal may be a long while burning
up,—and 1t 1s substantially changed by burning up,—
the time 1s not consumed by the substantial change,
but by the accidental changes which prepare each
grain of the coal for that final and instantaneous
transformation which destroys it as coal (corrupts
1t) and produces or generates ashes and smoke. Ac-
cidental change 1s never instantaneous, but gradual or
successive, even though 1t consume a very small
period of time.

From this detailed study it 1s clear that the bodily
world 1s, 1n every respect, a thing subject to change, a
reality marked by mutability or changeability. Muta—
bility 1s a constant and ever-present characteristic of
natural bodies, in their substantial as well as their acci—
dental being. Rightly are they called entia mobilia,

or mobile beings.

j. Contingency—A contingent reality 1s one that
has in itself no absolute necessity or requirement for
existing, but 1s dependent upon (or contingent upon)
the causes that produce and sustain it. There are only
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two conceivable kinds of reality from the viewpoint
of necessity 1n existence; for a reality either has got
to exist or it hasn't. If 1t must exist, by its own na-
ture and essence, 1t 1s called a necessary being; if it
involves 1n 1tself no necessity for existing, it 1s called
a contingent being. A necessary being 1s uncaused;
it 1s wholly self-sufficing; it 1s itself the perfect ex—
planation and reason for its existence. Now, such a
being (as the science of ontology proves in abun-
dant detail) i1s infinite, non-material, eternal, non-
composed. And, since an infinite being i1s necessarily
one, not a plurality, i1t 1s manifest that there can be
only one necessary being. This Being we call God,
and 1t 1s the part of theodicy (the philosophy of
deity) to prove beyond question that God actually
exists. Now, 1if God 1s the one and only Necessary
Being, and if there are only two kinds of being (nec—
essary, and non-necessary or contingent), it follows
inevitably that all reality other than God 1s contingent
being. We shall show presently that the bodily world
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causality, are forced to admit some sort of continu—
ous succession and contingency as the explanation or
reason of the things confronting them in daily life.
A foolish man may deny, in theory, that there is any
such thing as cause and effect; but he does not fail
to put the tea-kettle on the fire when he wants hot
water; nor does he depend upon his own philosophy
of denial when some careless motorist has barged
into him and done him a hurt. Normal reason rec—
ognizes causality in the world, and all science and
philosophy are built upon this recognition. And con-
tingency accompanies causality as a shadow accom-
panies a man walking in sunlight. For what 1s caused
(that 1s, an effect) depends upon or is contingent
upon 1ts cause.—Caused being or contingent being 1is,
as we have said, being that does not require existence,
does not, by its own nature, demand existence; 1t 1s
a thing that can exist, and its capacity for existing 1is
met by the cause or causes that confer actuality upon
it by bringing it into existence and holding it there.
Thus contingent being 1s rightly called ens ab alio,
that 1s, being or reality which depends on something
other than itself. Necessary being, on the other hand,
1s ens a se, that is, being which exists of itself, not
depending at all upon anything other than itself.—
Now, 1n this world we find substantial change (gen—
eration and corruption) which continually brings

new substances 1nto existence and takes other sub-
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stances out of it. Substances have ‘‘their exits and
their entrances.” In the face of this obvious fact, it
would be merely silly to say or to think that bodily
substances have no dependency or contingency upon
their producing and sustaining agencies. Contingency
in the bodily world 1s inescapably obtruded upon our
notice; 1t 1s a certain and a universal fact. There 1is
not one bodily being in the world that has not come
here; there 1s not one such being that i1s unproduced;
in other words, there is not one natural body that is
not contingent. Consider the point in a somewhat
larger or more abstract way: there 1s not in the
world a single natural body that can be called neces—
sary; for what 1s necessary cannot be clearly con-
ceived of, or accurately imagined, as non-existent.
And we can easily conceive of any natural body as
non-existent, for the complete and adequate concept
of any such being does not involve the point of actual
existence. What bodies we behold around us are here;
but we know, and with certainty, that they might not
be here. Now, any reality that might not be here 1s
a contingent reality; that 1s, 1t is here by reason of
something other than itself which has produced it,
which sustains it, and which therefore accounts for
its being here. Any reality that might not be here,
would not be here 1f existence had not been bestowed
upon 1t by something other than itself. This 1s saying

that any such reality i1s contingent reality. Therefore,



16 COSMOLOGY

we are completely justified in the statement that all
natural bodies, without exception, are marked and
characterized by contingency.

4. Limitation or Finiteness-—A finite reality 1s one
that has limits or boundaries. It 1s a reality that can
(in one way or another) be measured as to content,
place, power, or activity. An infinite reality has no
Iimits or limitations, no boundaries or borders; it
1s boundless 1n all perfection, non-material, non-
composed, necessary. There 1s only one infinite Being
(and ontology proves to demonstration the absolute
impossibility of a plurality of infinities or infinite
beings) ; this Being we call God. And, since God 1s
not identified with the world (as we shall shortly
prove), 1t 1s certain that the world, and worldly
bodies, are not infinite; in other words, they are ...
nite; they are marked with the characteristic of
limitation or finiteness.

¢

‘Infinite,” and the
word “infinity,” in a figurative manner. When, for

Sometimes we use the word

example, we are told that focussing our camera in
a certain way will give us a field for photography
“from 100 feet to infinity,” we understand that the
phrase means merely “100 feet or over.” When a
mathematician speaks of infinity or even of an “in-
finite number,” he means a number indefinitely large.
For a distance or a number, to be actually infinite,

would be such that it could not, even in thought or
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1magination, be made larger or smaller. And there is
no distance and no number that cannot be instantly
1magined as cut in half, or as multiplied by two. Dis—
tance or number (oOr size, in general) can be called
potentially infinite (or indefinite), 1nasmuch as there
1S no point at which one must stop in 1magining its
extent; one can go on multiplying a number by itself
without ever reaching a point where further multipli—
cation 1s 1mpossible; but, at any point in the process
of multiplication, the number (whether it be abstract
number, or square yards, or cubic miles) 1s actually
finite. Hence the use of the term ‘“‘infinity” 1n mathe-
matics, or in the art of photography, or in the science
of astronomy, 1s a figurative or metaphorical use; the
term means ‘“‘indefinitely large.”

We assert that all natural bodies are finite. Of the
finiteness of the material universe itself we shall
speak again in another place, but even here we may
notice that since the material universe 1s made up of
Iimited bodies, i1t 1s itself limited; for finite added to
finite can never equal actual infinity. However, our
immediate purpose here i1s to indicate the fact that
any and all of the natural bodies observable in the
world are limited or finite. It may seem unnecessary
to stress so obvious a fact, yet 1t 1s important for us
to pause upon the point for a moment and to con-—
ceive 1t with the greatest clarity.

The world 1s filled with many individual things,
one of which 1s not another, and each of which 1s
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manifestly bounded and limited within the extent of
Its own gquantity. Now, when two things are so really
distinct that one iIs not the other In any sense, then
there must be limitation on the part of at least one of
the two things concerned. And, unless there be ques-
tion of marking the distinction between a contingent
being and the Necessary Being, there will be limita—-
tion on the part of both beings concerned. But we have
already seen that natural bodies are contingent, and
hence, each individual of them is distinct from every
other individual, and, by that distinction, iIs strictly
limited; all natural bodies are, therefore, finite reali—
ties. In other words, finiteness or limitation Is a uni-
versal characteristic of natural bodies.

In the world of bodies, we notice more than indi—
vidual differences among single bodily beings; we
notice differences of kind, differences among species
and genera of natural bodies. A person iIs not likely
to confuse a lifeless clod and a living body, or a plant
like a vine with an animal like a dog or cat; these are
not only bodily things that differ as individuals, but
they differ in essential constitution so that they are
known as different kinds of bodies. These bodies are
different Iin kind because each of the kinds (class,
genus, species) Is contained, so to speak, within its
own definitely determined character; each iIs limited
to 1ts class or kind. Again, we notice limitation or
finiteness as a characteristic of natural bodies.

Again, the world is, as we have seen, marked and
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characterized by composition. Natural bodies are
made up of distinct elements, parts, members, one of
which 1s not another. Each element or part is of a
certain kind, scope, power, character; further, each
element or part 1s one part. In other words, each ele-
ment or part 1s a finite or limited thing, and a body
made up of limited parts 1s itself limited. Once more
we conclude 1nevitably that limitation or finiteness 1is
a characteristic of the bodily world.

There have been philosophers and scientists who
held that the world 1s not limited. Such, for instance,
were Friedrich Buchner (1824-1899) and Ernest
Haeckel (1834-1919), German materialists. We
shall deal with the error of such teachers when we
come to the consideration of the actual extent of
space. Here 1t must suffice to repeat what we have
already noticed, to wit, that a world made up of
natural bodies which are limited must be itself lim-
ited.

One final proof of the limitation of natural bodies:
in every contingent reality we mark a clean distinc—
tion between existence and that which has existence,
that 1s, between the actual existence and the physical
essence of the existing thing. We say that a contin—
gent reality receives existence, and every receiver lim-
its what 1t receives, just as a cup limits the liquid
poured into it, or the hand encloses with limitation
the object that lies within i1ts grasp. Existence in a
contingent reality 1s limited to this thing which ex-
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ists, and this received and limited existence i1s what
accounts for the thing being actually here. Further,
that which exists, the existing essence, 1s (as we have
seen above) a thing of definite scope, power, or
kind. On the score, then, of both existence and es—
sence, a contingent reality 1s a limited reality. Now,
all natural bodies are contingent realities. It follows
inevitably that all natural bodies are limited or finite
bodies, and that finiteness or limitation is a universal
characteristic of the bodily world.

To sum up: All natural bodies are composed, made
up, compounded; all are subject to change or muta-
tion; all are contingent or dependent upon causes;
all are finite or limited. We have here the {four
outstanding and unmistakable characteristics of the
world of bodies, that 1s, of each and every natural
body. And {from these characteristics of natural
bodies we are able to proceed to a better understand—
ing of what such bodies are in their inmost being,
their nature and essence.

Even now, without further study, we are in posi—
tion to discuss that interesting doctrine called cos—
mological optimism which asserts that this world 1s
the best of all possible worlds. The philosopher Wil—
helm Leibnitz (1646-1716) was one of the many
who proposed such a doctrine. Now, we have seen
that the world 1s marked by certain universally pres—
ent characteristics, each one of which indicates a kind
of lack, a want of self-sufficiency, an imperfection.
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But the best of all possible worlds would be a perfect
world. Manifestly, then, the world 1s not the best
of all possible worlds. But we must not leave the
point with such a blunt assertion. We must make a
distinction in the meaning of the word perfect. When
1s a reality to be called perfectf It 1s to be called
absolutely perfect (that 1s, unconditionally, unlim-
itedly perfect) when no further perfection can even
be 1magined as added to i1t; when it i1s eternally and
wholly self-sufficing; when it 1s boundlessly perfect
so that 1t involves 1n itself the actual fulness of being.
Obviously, only the one infinite Being i1s absolutely
perfect. But a reality may be relatively perfect, that
1s, perfect in relation to, or relative to, the purpose it
serves or the nature i1t bears. Thus we say (relatively
speaking) that the new coat 1s “‘a perfect fit,” or that
a work of art is perfect, or that we are in perfect
health. Similarly, we may say that this world 1s per—
fect, meaning that it 1s marvellously well suited for
the purpose it serves; that it 1s wondrously beautiful
in the structure of its bodies, 1n the harmony and bal-
ance of its parts, and so on. In this sense, it 1s the
best world, but only in this sense. For God’s power
1S boundless, and 1s therefore not exhausted i1n the
creating and preserving of the world as we find 1t;
and, on the other hand, we have seen that the world
1s made of bodies that have manifest and character—
istic 1mperfections. Therefore, absolutely speaking,

this world 1s not to be called ‘““the best” or ‘“‘the best
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possible’; relatively speaking, it may be called so.

An objection 1s sometimes posed in this form: Is
not God forced by His boundless goodness to give to
every creature of His hands all the perfection that
1t could possibly have ? The answer 1s that God 1s not
forced at all. God (whose power and goodness are
one in infinite identity with the divine essence itself)
freely chooses to create, and creates most wisely, that
1s, creates things so that they will serve their pur—
pose 1n a marvellously perfect way. Indeed, one
might go to the extent of saying that God’s creatures
are always such as serve their purpose in the best
way possible. But this 1s not at all the same thing as
saying that creatures, in themselves, have all perfec—
tion possible. Indeed, the imperfection of one crea—
ture may be a help to the perfection or the perfective
action of others. Thus the world, which was physi—
cally hurt and rendered imperfect by the Fall (con-
sider the points of harsh climate, unfriendly animals,
noxious plants, destructive storms), serves the needs
of fallen man far better than an unspoiled Eden
could do. For were man (dull, and stupid, and in-
clined to evil, since the Fall) free of the hardships
inflicted upon him by the imperfections of the bodily
world, he would i1nevitably make his heaven upon
earth and fail to work out his eternal destiny.

If we cannot accept cosmological optimism, neither
can we subscribe to cosmological pessimism which

asserts that the world i1s wholly evil, and that no per-
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fection whatever iIs to be found iIn it. The doctrine
IS absurd upon the face of it. For the imperfections
of worldly or natural bodies (and we are not con-
cerned to deny them; quite the contrary) are truly
Imperfections, that is, they are deficiencies in existing
perfection. They are, so to speak, points where exist—
Ing perfection breaks off, or breaks down, or falls
short. Evil or badness iIs always a negative thing; it
IS a lack; 1t Is an absence of reality that should be
present. Now, In the face of a real world, an actual
world, a world that is here, the assertion of pessi-
mism is as silly as the denial of the existence of the
world,—and Indeed that 1Is what the assertion

amounts to.

c) THE WORLD NOT DIVINE

The doctrine that the world is dizrine,—that is, that
the bodily universe is somehow identified with God,
—1Is called pantheism, a word which derives from
the Greek pan *“all; everything,” and theos “God.”
There are two fundamental forms of pantheism, viz.,
reed pantheism and idealistic pantheism. Idealistic
pantheism holds that the bodily world is only a skein
of Images or Iideas In the mind of God and has no
real existence of its own. Such a pantheism is latent
In the teachings of Immanuel Kant (1724-1804)
and was developed openly iIn the doctrines of
Kant's followers, Fichte (1762-1814), von Schelling
(1775-1854), and Hegel (1770-1831). The error
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of this form of pantheism i1s shown in the science
of criteriology (the philosophy of true and certain
knowledge), and need not concern us here; cosmol-
ogy necessarily accepts the bodily universe as trans-
subjective and real. The second form of pantheism,
that 1s, real pantheism, 1s of two distinct types: the
first of these asserts that the bodily world 1s an actual
part of the substance of God, that it 1s an extension
or an ‘“‘outpouring” of God’s real being and sub-
stance ; the second type of real pantheism asserts that
the world 1s a real }nanifestation (rather than a real
part) of God, as, for example, a smile is a real mani—
festation of benignity or amusement, rather than a
real part of the face on which i1t appears. The first
type of real pantheism 1s called emanationism, from
the Latin emanare, “to pour out’’; the second type 1is
called simply pantheism, or sometimes, phenomenal—
ism, from the Greek phaino, ““to show; to manifest.”

Emanationism and phenomenalism, 1nasmuch as
they i1dentify all things in God, teach that there exists
one single substance, viz., the divine substance.
Hence, these types of pantheism are monistic, oOr
forms of monism, a term which derives from the
Greek monos, ‘“‘single; one; only.”

Emanationism cannot be true. In ontology (or
fundamental metaphysics) and also in theodicy (or
natural theology) we have the clear proof that God
1s the all-perfect, necessary, non-composed, change—
less, 1nfinite Being. But, as we have already seen,
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this bodily wuniverse 1s 1ndelibly and universally
marked with the characteristics of imperfection, con-
tingency, composition, mutability, finiteness. Hence,
to 1dentify God and the material world 1s a contra-
diction in thought and in terms. It i1s absolutely 1m-
possible for such a contradiction to have existence
as an actual fact; one might as easily conceive a thing
as simultaneously existing and not existing.

The same
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trine 1s pantheistic, 1f 1t may not be reduced to plain
pantheism, and it 1s to be rejected for the same rea—
sons that compel the mind to reject pantheism in 1its

more open and defiant forms.

SUMMARY OF THE ARTICLE

In this Article we have undertaken the study of the
world of natural bodies by focussing attention upon
the characteristics or proper marks of such bodies.
After a brief review of the truths learned 1in ontology
about substance and accident, and after assigning
for later and special consideration the question of
quantity, we have discussed 1n detail four out—
standing marks which natural bodies always and
everywhere manifest, viz., composition, mutability,
contingency, limitation. We have learned that na-
tural bodies are characterized by both essential and
accidental composition; that they are subject to
change, both substantial and accidental; that they
are essentially dependent upon causes in point of
their production and maintenance; that they are neces—
sarily finite. We have noticed that the characteristics
of bodily reality are proof positive that cosmolog—
ical optimism 1s fallacious doctrine; and we have
seen, on the other hand, the impossible character of
the doctrine called cosmological pessimism. Rejecting
these extremes, we have found that the world 1s rela—

tively, but not absolutely, perfect or ‘“‘the best.” We
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have found,—in the characteristics of bodily being,
in the requirements of reason, in the evidence of
consciousness,—a complete refutation of the mis—
taken and debased theory of real pantheism (both
emanationism and phenomenalism), and with pan-
theism we have rejected the vague doctrine known
as theosophy.

ATticle 2. The Quantity of Bodies

a) Meaning of Quantity b) Properties of Quantity
c) Varieties of Quantity d) Space and Time

a) MEANING OF QUANTITY

The Latin word quantum i1s fundamentally an in-
terrogative word and means “how much?” Anything
of which the question “how much?” can be rightly
and literally asked, has quantity. Quantity, therefore,
involves, fundamentally, a notion of amount, extent,
hulk, size, content, parts, number.

Notice, 1n the description just given, the important
words rightly and literally. For quantity, properly
speaking, is referable only to bodies. When we ask
“how much?” or “how many?” of things other than
bodily substances, we use the terms of our question
in an extended or metaphorical sense, and the an-
swer to those questions has the same character,—
that 1s, it 1s not literal, but analogical. Thus when we
speak of an amount of learning, or of a number of

1ideas, or of the extent of wisdom or piety, we are
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using words that express quantity, but not literal
quantity. Quantity, literally taken, 1s a proper mark
(a proper accident) of bodily substance and of no
other thing whatever.

We notice in the world around us that many bodily
realities are present. These have their respective
places here. And we notice that a bodily substance
extends 1itself, so to speak, to fill its place; we see that
it 1s ““part here, part there." Now, the property which
spreads out or extends a bodily substance so that
it 1s “‘part here, part there" i1s called external quan—
tity. External quantity has been defined as ‘“‘the prop—
erty whereby a bodily substance has parts outside of
parts, with reference to its place" (accidens exten-
sivum substantiae corporeae 1n partes locales, or, pro-
prietas qua fit ut partes corporis sint extra partes in
ordine ad locum).

Now, external quantity i1s not “‘“the heart and soul”
(that 1s, the very essence) of quantity itself; external
quantity is the complement and external manifestation
of the 1nner, essential thing called internal quan—
tity. And we learn what internal quantity is by con-
sidering closely the character of external quantity or
external extension. We must notice that a bodily sub-
stance could not spread itself out to fill its place (that
1s, 1t could not have actual external or local quantity)
unless, as a fact, it possessed some 1nner aptitude for
such extension. In a word, a bodily substance must

have parts in itself (or must be internally quantified)
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if 1t has parts 1n a place (or 1s externally quantified).
The 1nner extension or internal quantity of an exist—
ing body consists in ‘“‘the position of parts outside

b

parts in the substance.” Now, internal quantity 1is
quantity in the strict sense. It 1s important that we
remember this fact. For when we speak of bodily
quantity we usually think of external quantity,—in
fact and effect,—and we are apt to be led by this
common thought into the assumption that the very
essence of quantity lies in externals. And so we may
be ready to conclude, upon this mistaken assumption,
that certain phenomena (such as multilocation and
compenetration) are absolute impossibilities.

We may define internal quantity as ‘“‘the property
whereby an existing bodily substance has, in itself,

b

parts outside of parts,” or ‘“‘the property whereby an
existing body has actual parts in 1itself’; (accidens
extensizmm substantiae corporeae in partes sulipsius;
Or positio partium extra partes in ordine ad se).
Quantity 1s a proper mark or proper accident or
simply a property of existing bodily substance. It is
not to be identified with bodily substance itself. It
1s something which a bodily substance has, not some-
thing which such a substance i1s. A bodily substance
1s constituted by the union of its essential substantial
parts, 1ts matter and form, its physical and elemental
constitution; and these are not quantity-parts (oOr
quantitative parts), even though quantity is a requi—

site condition for their natural existence 1n the com-
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pleted and existing body. A drop of water and a
gallon of water, are alike 1n their essential parts,
that 1s, 1n their constitution; each 1s a body made of
prime matter and substantial form; each i1s the same
kind of bodily substance; each i1s truly and completely
water; but the drop and the gallon are different quan—
tities. Quantity, then, 1s not the constituting element,
the basic essence, of a bodily substance itself. It 1s
something in the order of accidents, not of substances.
Quantitative parts are, therefore, not essential parts;
they are integral parts and even substantial integral
parts inasmuch as they belong to the unbroken and
undivided substance and bring it a kind of ‘“‘perfec—

29

tion.” The point to remember 1s that they are not
substantial essential parts. Even where definite quan—
tities effect the physical essence of a reality (as,
for example, two parts hydrogen and one part oxy-
gen effect the essence of water) it 1s never the quan-—
tities themselves or as such that constitute or effect the
essence; 1t 1s the quantified substances concerned that
do the work, even if they must be conditioned by such
and such quantity.

The history of philosophy, and of science, lists
many erroneous theories about the nature of quan—
tity; and costly errors these have often been; for a
mistake 1n so fundamental a matter as the quantity
of bodily substance i1s sure to lead to further errors
in other fields. Rene Descartes (1596-1650) taught

that the essence of a natural body i1s i1ts extension or
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dimensions; thus he identified bodily substance and
its quantity. Others,—like Babenstuber (1660-1726)
and de Agunrre (d. 1699),—taught that a bodily
substance has essentially a spread of parts, and that
the accident called quantity merely sets these 1n or—-
der. The great Suarez (1548-1617) made a clear
distinction between a bodily substance and its quan—
tity, but he held that a body, antecedently to the ef-
fect of quantity upon it, has i1n 1ts own being distinct
substantial parts, and that it 1s the function of quan-
tity to render these impenetrable. These erroneous
views come of failure to hold clear concepts of what
1s meant by substance as distinct from accident (and
from proper accident), and from a confusion of
mind on the distinction between internal extension
and external extension.

We may sum up sound doctrine on the nature of
quantity in the following sentences. A bodily sub-
stance 1s not identified with its quantity; for sub-
stance 1s substance, and quantity is an accident. A
bodily substance has not, antecedently to its quantifi—
cation (that 1s, before it 1s affected by quantity) any
entitative extension of distinct integral parts; but it
1s one reality, integrally uncomposed though radi—
cally requiring parts and extension. When a body is
actually affected by quantity, then it has substantial
integral parts i1n itself (that is, it has internal exten—
sion or i1nternal quantity), but the formal cause of
these parts 1s the substance itself which has them, and
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with this substance the accident of quantity concurs
as a required condition.

To put the matter in another, and perhaps simpler,
way: The essence of quantity consists 1n internal ex—
tension. For the external extension of a body i1s con—
sequent upon its internal extension; a body cannot
have parts 1n a place unless 1t have parts 1n itself;
therefore, internal extension and not external exten—
sion 1s the root and essence of quantity. Now, while
the essence of quantity (which 1s an accident) 1s
found 1n internal extension, the essence of the quanti—
fied substance (that i1s, of the body which has quan—
tity) 1s not constituted by extension, internal or
external. Indeed, the essence of bodily substance is, 1n
itself, independent of extension (for it i1s, i1n 1itself,
integrally one and non-composed), although it has a
natural requirement for extension; extension 1S a
condition required for the natural existence of a body
in the world of actual substances. When the body ac—
tually exists in the natural way, i1t has internal exten—
sion ; 1t has i1ntegral parts which are parts of itself;
the bodily substance itself constitutes these parts
(that 1s, the parts consist of the substance), and this
1s saying that the substance itself 1s the formal cause
of its 1integral parts.

In the world around us, we see that bodies have
external as well as internal extension. External exten—
sion renders bodies impenetrable, mensurable, divisi—

ble, and determines their location. Now, as we have
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noticed, external extension i1s a secondary effect of
quantity; a body must have internal quantity in the
first place or it cannot be externally extended in the
second place. But i1t is at least conceivable that the
secondary effects of quantity might be prevented or
removed without destroying the actuality or the pri—
mary effects of quantity 1in 1its essence. In other
words, a body might conceivably exist with its 1nter—
nal extension (that is, its internal quantity) even if
it had no external extension. Nature, of course, offers
us no instances of such a thing, and our natural knowl—
edge of bodies 1s always bound up with their external
extension. But reason sees no contradiction, no 1mpos—
sibility, 1in the existence of a bodily substance without
external extension. Philosophy has nothing further to
say on the point; it merely indicates the truth that such
an existence 1s not intrinsically impossible or unthink—
able. Implicitly, philosophy concludes that, if a bodily
substance 1s to have existence and internal quantity
without external extension, more than natural power
or forces will be required to give it actuality. For pur—
poses of illustration we may borrow from our Faith
an actual example of the thing of which we are speak-
ing. In the Blessed Sacrament, Christ 1s present,—not
only as God, but as Man with His true Body. The
Body of Christ in the Eucharist has actuality; it has
integral parts internally extended; that i1s, the Body
has internal extension or quantity. But the Body has

no external extension or quantity. The parts of the
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Body are not codimensional with corresponding ex—
ternal parts of the host; we cannot say that part of
Christ’s body 1s in one part of the host, and another
part of the Body in another part of the host, and so
on. Nor can we say that the Body 1s dwarfed, or held
1in miniature, within the actual external dimensions of
the host. Nor can the Body of Christ be locally con—
fined by the quantity of the host, nor measured or
divided with the measurements or divisions of the
host. The entire Body of Our Lord i1s present (in ma-
ture and perfect being) in each host and in each part
of each host. In the Eucharist, the secondary effect of
quantity,—that is, external extension,—is blocked out
by supernatural power, and the Body of Christ, with
1ts true internal quantity, i1s here present without ex—
ternal extension or external quantity. It is plain, then,
that the essence of quantity lies in internal extension,
and that the actual extension of a bodily substance 1n a
place 1s a secondary effect of quantity and not its essen—

tial expression.

b) PROPERTIES OF QUANTITY

We now come to consider quantity, not only 1n its
essence, but in its normal and natural actuality involv-
Ing extension both internal and external. In a word,
we consider bodily substances as they naturally exist
in the world.

We seek to determine the properties of quantity, or

of quantified bodies. Now, a property (that which 1is
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proper to or belongs to) i1s something that belongs to
a reality by natural necessity, so that, when the reality
1s fully and naturally constituted, this ‘“‘something”™
will always be found in it. A property is said to “flow
from™ the fully constituted essence of a reality. Thus,
the power of speech 1s a property of a human being.
When a man’s nature i1s fully and completely con—
stituted ; when all its essential, and all its integral ele—
ments are present in full development; when nothing
interferes or intervenes to block or thwart their nor—
mal function; then, inevitably, the man will have the
power of speech. This power 1s not a constituent part
of a man (for he would be a man 1n essential com—
pleteness even if he lacked the power 1n question)
but it comes from or “flows from” the nature of man
equipped with all essential and integral parts and
unhampered 1n their exercise. Thus i1t 1s something
proper to man; it belongs to him by normal and na-
tural necessity; it 1s called a property of man. Again,
to 1llustrate further: infallibility is said to be a prop—
erty or an attribute (a word synonymous with prop—
erty) of the Church. The Church 1s an institution
established by the Almighty and Infallible God to
lead men to truth; it follows of necessity that the
Church cannot lead men to error. Being what it is,
that 1s, having a divinely given nature and commis—
sion for the teaching of truth, the Church possesses
infallibility. We do not call infallibility a part of the

Church, or a constituting element of the Church: in-
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fallibility “flows from” the rounded and perfect na-
ture of the Church, and i1s therefore a property or an
attribute of the Church.

When we seek to determine the properties of quan—
tity, or, 1n more precise terms, to list the properties of
bodies as quantified, we look for those characteristics
which belong by natural necessity to quantified mat—
ter. We find that these properties are four, viz.,
external extension, i1ncompenetrability, divisibility,
mensurability. We do not include internal extension
among the properties of quantity, for, while it 1s a
property of bodily substance, it is the essential con—
stituent, and not the property, of quantity itself. We

must say a brief word on each of the four properties:

1. External extension belongs by natural necessity
to bodies, and will always be found in bodies unless
supernaturally excluded, as, for example, it i1s ex—
cluded in the Body of Our Lord in the Holy Euchar—
1st. External extension i1s that property of natural
bodies by which they are extended in space and oc—
cupy place. The place of a body consists 1n its exter—
nal extension or location in space. Place is discovered
or determined by the distance-relation of an exter—
nally extended body to surrounding bodies. If there
were only one body 1in existence, we could not prop—
erly speak of its place; of course we could speak of
the place of its parts, considering each of these as a

body, and viewing each with reference to the sur-
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rounding parts. But the existence of many bodily
realities 1s a manifest fact of experience, and we 1n-
evitably notice that this body 1s “here” and that body
1s ‘“‘there’; the same fact 1s observed when we con—
sider the distinct parts of a single body. Now, the
“here” and ‘“‘there” relationship of existing bodies is
what makes manifest their place; and the fact that
bodies have external extension accounts for their
being ‘“here” and ‘‘there” in the natural sense of
these terms. Place 1s proper or common. The proper
place of a body is its position with reference to the
body or bodies that immediately surround it and
come 1n contact with 1t at every point. Consider a
sphere or ball poised motionless in the air. The ball 1s
surrounded by air; there i1s a perfectly fitting pocket
of air, the inner concave surface of which 1s codimen-
sional with the outer convex surface of the ball. This
inner and concave surface marks the proper place of
the ball. A ball that 1s flying through the air i1s not
properly located or placed; the notion of place sug—
gests 1immobility; but at any given instant of 1its
flight, and considered statically in that instant, the
ball has its place determined by the immediately sur—
rounding body (in the example, the atmospheric air)
which perfectly encloses 1t and 1s codimensional with
1ts outer bulk or external extension. Thus bodies 1n
the world have their proper place. But what we have

been considering so far is the proper external place of
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bodies. Now, a body has also its proper internal place,
and this consists 1n its being enclosed i1n i1ts own di-
mensions. A baseball flying through the air may be
sald to pass through a continuous series of places
(considering it statically at each instant of flight)
and, 1n this sense, the proper external place of the
ball 1s constantly changed,—or rather, the ball passes
from one to another of places which do not change.
But the baseball (as long as its bulk and external
extension remains the same) does not pass from one
internal proper place to another at all; wherever it is
in 1ts flight, i1ts proper internal place 1s the same and
1s wholly motionless.—In addition to proper place
(internal and external) a body has, by reason of its
external extension, a common place, that i1s a place
shared with other bodies. Thus, a book 1s on the
shelf, in the bookcase, in the library, in the house, 1n
the town. Shelf, bookcase, library, house, town, in-
dicate common locations or common places, for these
may be assigned to more objects than the one book
in question. A body shares its proper place with no
other body; it shares its common place with one or
more bodies. External extension i1s the property of
natural bodies by which they are said to occupy
proper and common place in the normal and natural
sense of these terms. Now, even a body without
external extension, as well as bodily powers which

are not 1n themselves immediately subject to exten-
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sion, are also said to be placed or located. This leads
us to the consideration of the question: how may a
reality be 1n a place? The answer 1s fourfold:

a) A body with external location is said to be in
its place, or to be localized, 1in a circumscriptive man—
ner. The term circumscriptive 1s from the Latin cir—
cumscriptum which means ‘‘written around”™ or
“marked round about.” Just as a coin placed on
paper may be ‘“‘written around” by drawing a sharp
pencil about its circumference, so a body in the world
1s enclosed by surrounding bodies. A natural body in
the world 1s circumscriptively located, first in point
of i1ts proper, and then in point of its common, place
or location or ubication. This latter term, ubication,
1s from the Latin ubi, which means ‘“where.,” and the
term may therefore be translated as ‘“whereness” or
“having i1ts whereabouts.”

b) Any determinant of a body (size, shape, beauty,
temperature,—or the essential and substantial deter—
minant which makes the body an actual body of this
specific kind) i1s called a form. A determinant which
makes a body the actual substance that it 1s, 1s 1its
substantial form; a determinant that marks or char—
acterizes a body as to size, temperature, or other ac—
cident, 1s an accidental form. Any existing natural
body 1s a single substance, and has only one substan—
tial form; i1t usually has many accidental marks, qual—
1fications, characteristics, (in a word, accidents) and

thus 1t has many accidental forms. Now, the form
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(substantial or accidental) i1s said to be present, to
be located or placed, in the substance that has it,
whether the substance be constituted in actuality by
the form (substantial form) or be merely marked
and qualified by the form (accidental form). And
the form,—substantial or accidental,—is manifestly
present in some manner other than that in which a
body 1s 1in its place in the world of bodies. A form is
not present circumscriptively. For beauty i1s not pres—
ent in a beautiful object as a coin 1s 1n a purse or a
baseball 1in the air. Nor is the temperature of a body
in the body in the same sense as the body 1s in the house
Oor 1n a corner or 1n water. We define the presence or lo-
cation or place of a form as informative presence, for
the determinant (or form) 1s said to 1in-form the
substance which has it and in which it 1s thus lo-
cated. Thus, the soul (the substantial form of the
human substance) i1s in the body informatively; thus
beauty or coldness or shape or flavor 1s in a bodily
substance 1nformatively; thus knowledge i1s in the
mind informatively, and, indeed, we speak more ac-
curately than we realize when we call knowledge by
the name of information.—A substantial form 1is
not, 1n itself, dependent upon external extension, al-
though a natural body normally requires some quan-—
tity of externally extended matter for existence in the
material universe. Some accidental forms require for
their existence a substance externally extended; in-

deed, all sheerly bodily accidental forms require such
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a substance.—In passing, we must notice that when
we say that each single substance has only one sub-—
stantial form, we do not consider substances as sin—
gle in virtue of their mere external appearance. A bar
of 1iron or a block of marble 1s one kind of substance,
but the bar and the block are really collections or
amassings of particles or minimum-amounts of iron
and of marble. And each minimum-amount (that is,
the amount requisite for the natural existence of iron
or of marble) has i1ts substantial form which makes
it that kind of substance, actually existing. The
greater or lesser number of particles caught together
to make a bar or a block i1s something accidental to
the 1iron or the marble as such; it i1s a point of their
quantity.

c) A form (substantial or accidental) may be a
working force or active power, and it 1s said to be
located 1n, or have place in, the bodily substance
which operates by its means. This type of form 1is
present (or located or placed) not only informatively,
but operatively. And, if the operative power 1s capa-
ble of activity in but one place at a time,—that 1s,
within one substance at a time,—it 1s said to be there
definitively, that i1s, its activity i1s limited or defined
by the limitations of the one substance which it af—
fects. All the active forces or powers of natural
bodies are located i1n their respective substances in—
formatively, operatively, and definitively, but not, of

course, circumscriptively. The power of seeing, for
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example, 1s thus present, or thus has place, 1n a man.
The substantial form of a man (that 1s, the spiritual
soul) which 1n-forms the human substance (and 1is
thus present there informatively), 1s active or opera—
tive, and each soul operates only within the individual
man whose substance 1t makes human; thus the soul
1S present In a man, Oor In a man’s body, informa—
tively, operatively, and definitively. Of course, the
soul, having no extension of its own, 1s not present
circumscriptively. The infinite power of God (creat—
ing, preserving, providing) is exercised in the world,
and 1s said to be present in the world, operatively;
but it 1s not present definitively, for the infinite power
1s 1n no wise limited but operates everywhere. Nor 1s
the divine power present in the world informatively,
for God 1s not the form or soul of the world (as the
old Stoics thought), nor 1s He the accidental form of
anything in the world; God does not enter into crea—
tures as a substantial constituent (substantial form)
nor as an accidental determinant (accidental form).
We say that God i1s present everywhere operatively,
ubiquitously (or non-definitively), and essentially.—
For the normal exercise of powers that belong to
natural bodies, some minimum of externally extended
matter 1s required; external extension or external
quantity 1s thus a requisite condition for powers
operatively present and naturally active 1in bodily sub—
stances.

d) A fourth mode of presence (that i1s, a fourth
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mode or manner 1in which a reality may have place or
location) 1s examplcd in the presence of Our Lord in
the Holy Eucharist. This i1s called sacramental pres—
ence or location. It may be described as a mode of
presence in which one substance has place through
the mediation of the dimensions (or external exten—
sion) of another substance, but without making these
dimensions i1its own. Thus Our Lord is present in the
consecrated host sacramentally; He uses the external
quantity and dimensions of the host as the medium,
so to speak, of His actual presence, but He does not
make the dimensions of the host His own dimen—

sions.

2. Incompenetrability or impenetrability 1s that
property of a natural body (consequent upon its ex-—
ternal extension) which prevents another body from
occupylng its place while 1t 1s present there itself.
The simultaneous location of two or more bodies in
one and the same place 1s called compenetration. In

the natural order, no compenetration of
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might be a fact under the action of supernatural
power. The Body of the Risen Savior passed through
the great stone that closed the Sepulcher, and also,
on at least two occasions, it passed through the doors
of the chamber where the disciples were gathered to—
gether. True, the Body of Christ 1s a glorified Body,
but i1t 1s a true body, an actual bodily substance. It
cannot, indeed, be known whether the obstacles (the
stone, and the doors) were miraculously and mo—-
mentarily withdrawn, or rendered tenuous so as to
admit the passing of a body through their interstices.
Thus we cannot point to the miraculous passing of
the Lord through bodily substances as a certain ex—
ample of compenetration. If the cases mentioned were
true instances of compenetration, we may say that,
at the moment of compenetration (that i1s, at the mo-
ment when the Body of Christ and the substance of
stone or doors actually occupied the same place), these
diverse substances were not present in the same way.
One of the substances could have had its normal and
natural circumscriptive presence, consequent upon 1its
external extension; the other must have lacked, at
least momentarily, 1ts own external extension, and
must have been extended internally only. In the con—
cept of compenetration under these conditions, there
1S no absolute or metaphysical 1impossibility.—The
topic of compenetration suggests to the mind the
question of multilocation or the simultaneous pres—

ence of one and the same body in a plurality of places.
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Here, as in the question of compenetration, we must
affirm that nature affords no instances of such a
phenomenon. And again, the mind sees in multiloca—
tion of bodies no i1ntrinsic or absolute i1mpossibility
1f causes beyond nature be set to work. After all, the
natural location of bodily substances is a thing con-
sequent upon external extension, and this, in turn,
1s a secondary effect of bodily substance. But a super—
natural power might suspend secondary effects, leav—
iIng essence and primary effects intact. Thus, there is
no contradiction or conflict in the very thought of a
single body being 1n several places at the same mo-
ment. Such multilocation 1s more readily conceivable
under the condition that the body be present in dif—
ferent places in different ways,—circumscriptivcly in
. one place, non-circumscriptively in the others. In-
deed, our Faith affords us a certain instance of multi-
location 1n the presence of Christ in the Blessed
Sacrament. The Body of the Lord i1s present in an ex—
tended manner in Heaven, and in an inextended man—
ner in every consecrated host (and in each part of
every host) and in every drop contained in the con-
secrated chalice.—Sometimes we read, and notably 1n
the lives of certain Saints, of the simultaneous pres—
ence of a man 1n two or more places. But perhaps this
1s no example of multilocation, but of a real presence
1n one place and an apparent presence (Or apparition)

in the other places.
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5. Divisibility iIs that property of a natural body
(consequent upon its extension) which renders it
capable of being ‘“taken apart” or divided iInto an
Indefinite number of parts. We say, an indefinite
number, for the parts of any body can be divided and
subdivided without coming to a point where further
division iIs unthinkable. Of course, physical partition
has its limits; the instruments by which we cut and
divide a body into parts are clumsy tools at best, and
their work Is soon done. But mathematically there is
no definite point at which further division becomes
Impossible. Suppose one should say, “Yes, there is
such a point. Here we have the last possible division
or part of a substance.” Might we not reply, “Let us
consider an amount just half of the bulk of this so-
called indivisible part”? Yes, and If we chose we
might consider one-millionth of the so-called ultimate
part, or one-billionth of it, for that matter; and we
might consider the billionth part of that billionth
part, and so on endlessly. Does this mean that the
number of parts conceivable Iin any bodily substance
IS actually infinitet No, the word Is indefinite. Or, If
you prefer, you may say potentially infinite, but never
actually infinite. Actual infinity is absolute boundless—
ness; It involves impossibility of increase or diminish-
ment. If we could think of a number so great that
It could not be increased no matter how many times
we multiplied it by itself, and could not be diminished
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no matter how we halved and quartered it, then we
should have the concept of an infinite number. But
the very idea of number i1s the concept of a thing
actually made up of units, and increasable and de-
creasable by units. In a word, the very idea of num-
ber involves limitation or finiteness, and, conversely,
blocks out the possibility of actual infinity. But a num-
ber i1s potentially infinite (or indefinite) in the sense
that 1t can be i1ncreased or divided and diminished,
and that the process never comes to a point where
further increase or diminishment is unthinkable. You
may go on for a lifetime multiplying a large number
by itself, and the result by itself, and so on; you may
bequeath the task to your heirs and assigns; the work
may run through centuries and cover continents of
paper. But, at any instant in the process of multipli—
cation, the number 1s finite, and, after centuries of
labor, the vast result i1s still as finite a number as that
with which the whole process started. The point is,
however, that further multiplication 1s always pos—
sible, and this 1s the sense of the term potentially i1n-
finite. Manifestly, the case i1s the same 1f we consider
division of a number into smaller and smaller frac—
tions. Number cannot be actually infinite. This being
so, numbered parts cannot be actually infinite. And
thus we say that the divisibility of a body 1s a prop—
erty which renders it resolvable into an indefinite (or
potentially infinite) number of parts. Divisibility is, in

other words, a property of naturally existing bodies.
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consequent upon extension, and, normally, upon exter—

nal extension.

4. MensurabUity is that property of a natural body
(consequent upon its external extension) which ren—
ders it capable of comparison with the extension of
other bodies, and so discerned as greater, or lesser, or
equal; further, mensurability renders a body capable
of being comparatively numbered in the extent of its
divisible parts. Indeed, mensurability 1s seen to be a
kind or aspect of divisibility itself. The noting of
divisible parts in the terms of units of extension, and
the numbering of such parts, 1s the basis of the
mensurability or measurability of a bodily substance.
Length, width, thickness, units of bulk or content,
units of surface, weight, specific gravity,—these are
familiar terms which i1ndicate measurements (and

mensurability) of
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pletely surrounds them. If we suppose for the mo-
ment that a plate of polished steel Is a perfect
continuum, then the same plate with several small
holes bored through it is an imperfect continuum.

Discrete quantity is broken or divided quantity; it
IS non-continuous quantity. A drop of water on a
pane of glass is, or at least Iillustrates, a continuum.
Three drops, lying separately on the glass, but con-
sidered as one quantity or amount of water, are a
discrete quantity. A grain of sugar illustrates a con-
tinuous quantity; a spoonful of sugar Illustrates a
discrete gquantity. Discrete quantity Is contiguous iIf
the 1items that make 1t up come Into Immediate con-
tact with one another; If there Is no such contact, the
discrete guantity Is non-contiguous or separate. A
few pebbles held closely In the hand, each pebble
touching one or more of the others, make a discrete
contiguous quantity; they constitute a contiguum.
The same pebbles held loosely on the palm so that
none of them touches any other, make a discrete
separate quantity.

Each of the pebbles iIs a continuum, perfect or im-
perfect. But is it truly so? The science of physics tells
us that a bodily substance Is made up of ultimate
particles caught up In a kind of amalgam. If the bod-
Ily substance is chemically simple, that is, If it is
one of the chemical elements or chemically uncom-
pounded substances (of which ninety-four are now
recognized), its ultimate particles are called atoms. If
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the bodily substance 1s a chemical compound, its ulti—
mate particles are called molecules. The smallest ex-
istible particle of water (that i1s, the smallest body
existible as water) 1s a molecule of water. And, since
water 1s composed of two parts hydrogen and one
part oxygen (hydrogen and oxygen being chemically
simple or elemental), 1t 1s manifest that the molecule
of water consists of three atoms, two of hydrogen
and one of oxygen.

Now, suppose our pebbles are limestone pebbles.
Limestone 1s a chemically compounded substance, the
chief elements of which are calcium and carbon. Ul-
timately, then, limestone consists of atoms of calcium
and atoms of carbon. Would 1t be correct to say that
each molecule of each limestone pebble 1s a con-
tiguum, a discrete contiguous quantity consisting of
atoms of calcium and atoms of carbon lying closely
together? No; for the structure of the pebble resem—
bles rather the sieve-like plate of pierced steel than
the spoonful of sugar. Though there be interstices or
intervals 1n the limestone substance, one can ‘“go
around the holes” without stepping off the continuous
substance of the stone; and, indeed, the imponderable
matter which fills up the intervals or vacuoles (im-
properly called so) 1s itself to be regarded as part and
parcel of the structure of the substance called lime-
stone. Thus we are justified 1n regarding each pebble
as a continuum, and perhaps as a perfect continuum.

LLimestone 1s a substance with 1ts true substantial
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character; it i1Is not a mere heap of atoms of calcium
and atoms of carbon mingled together as sand might
be mingled with salt; the atoms which ultimately
compose limestone are substantially united to con-
stitute a substance which iIs neither calcium nor car—
bon, but a third thing called limestone. Thus, each
pebble and each molecule of each pebble must be re-
garded as continuous guantity, whether perfectly so
or imperfectly so.

An 1mperfect continuum must contain in itself,
and of itself, a reach of perfect continuity. Consider
the plate of pierced steel,—or the metal top of a salt-
shaker,—as an illustration of an imperfect contin-
uum. The substance that “lies between the holes” is
not an imperfect, but a perfect, continuum. Hence,
the basis of quantity in bodies Is always perfectly
continuous matter.

Is the atom perfectly continuous? Formerly it was
universally thought to be so, for the atom, before the
present century, was regarded as perfectly unified
and physically indivisible. Indeed, the name atom Iis
a direct derivative from a Greek word which means
“that which cannot be cut.” But now It iIs known that
the atom can be cut. Thus it loses its strict right to
the name atom, although we continue to call 1t so.
The atom can be, and has been, divided or split into
Its parts. Indeed, the atom iIs not only a thing made
up of parts, but it has a kind of porosity, so that the
sub-atomic parts are held, not in perfect solidity and
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compactness, but with relative looseness. The atom
has i1ts core or nucleus which consists of a particle of
matter, or several welded particles, bearing an elec—
trical charge; indeed the nucleus itself may have some
of 1ts constituent particles charged negatively (elecn
trons)l and some positively {protons). Around the
nucleus, and spatially distinct from it by a greater or
lesser reach of imponderable matter, are other elec—
trons.* Thus 1t appears that the atom itself may be
regarded as an imperfect continuum; but 1t 1S a con—
tinuum, since protons, electrons, and imponderable
matter all unite in its unbroken structure; and indeed,
so truly unbroken is this structure, that it seems more
just to call the atom a perfect continuum than to re-
gard 1t as an imperfect one.

Ultimately, then, whatever the future discoveries
and achievements of the scientist may be, matter con—
sists, 1n the quantitative aspect, of fundamental con-
tinua. And, as we have observed, continua are

radically perfect continua, even though any tangible

* Modem physics distinguishes a good many different particles
of charged matter which may have place within the atom. These
particles differ from one another in charge or in mass or in both.
The particles are sometimes called, poetically, ‘“‘the building-stones
of the atom.” Some of these are listed as follows: electron, posi—
tron, negatron, proton, neutron, deuton, alpha-particle. But, in a
briefly descriptive account of the atom, all these particles may be
classed with sufficient accuracy as protons and electrons according
as they bear, respectively, positive or negative charges of electric—
ity. Perhaps special mention should be made of the neutron which
has both a positive and a negative charge which balance each other.
Or 1t may be said that the neutron lacks electrical charge alto—
gether.
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quantity of them be regarded as constituting an im-
perfect continuum.

Mathematically, we may carry on our division of
matter to an indefinite extent. Even the minimum-
quantity of matter has extension and hence has divis—
ibility. Therefore a continuum, even though it be the
smallest existible amount of a material substance, 1is
not only one 1n itself; it 1s also potentially multiple or
many. For the smallest continuum may be regarded
as two halves of its quantity, and one hundred hun-
dredths, and so on indefinitely. The physically existible
minimum of any kind of matter has, consequently,
a capacity for endless mathematical division into frac-—
tions or parts; it 1s said to have these parts not
formally or as such, but fundamentally; not actually,
but potentially.

To 1llustrate: Let us suppose that each of five slates
in a blackboard is a perfectly continuous quantity.
The whole blackboard, viewed as a totality or unit, 1s
a discrete and contiguous quantity; for the slates are
so aligned that they ‘“‘touch’; each slate comes 1in con—
tact with one or two of the others. But each indi—
vidual slate 1s a continuum, and we are supposing, for
purposes of 1llustration, that it i1s a perfect contin—
uum, a stretch of substance with absolutely no in-
tervals or interstices in its quantity. Manifestly, the
slate can be divided; it can have its parts designated
(as, for instance, ‘“‘the upper portion,” ‘“the central

area,” ‘‘the lower left section,” ‘“‘the four square
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inches 1n the upper right corner’), and i1t can be sub-
jected to actual physical partition: the slate may be
cut 1into quarters, tenths, sixty-fourths, hundredths,
or it may be broken up with a hammer into thousands
of 1irregularly shaped parts, or it may be ground into
millions of tiny grains. Now, each of the parts (des—
1ignated or broken off) 1s itself a continuum; and as
such 1t 1s capable of division into further parts, each
of which will be a continuum. The original and un-
broken slate can, therefore, be discerned as made up
of designatable parts, and the slate can, as a fact, be
divided into actual parts. Therefore, even while yet
unbroken, the slate may be said to have these parts in
some manner. For the designating or breaking off of
parts does not add anything substantial to the slate,
or bring an increase or diminishment of its total
original quantity. The substance of the divided parts
1s neither a new substance nor a new total amount of
substance. Still, the unbroken slate does not have its
parts formally or as such; these come with designa—
tion or actual partitton. The slate has rather the ca-
pacity or capability for distinction and division into
all 1ts possible parts. In a word, 1t has these parts
potentially, not actually.

The 1llustration just offered should help clarify the
definition of a continuum, viz., ‘““An extended quan-—
tity which has no parts 1n i1tself or “An extended
quantity which has within itself no limits or bound-

aries of (actual) parts.” Further, the 1illustration
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should help to explain the statements: (a) That a
continuous quantity 1s actually one and potentially
multiple; (b) That a continuous quantity 1s made up
of divisible components; (c) That the division of a
continuum (Or continuous quantity) results in other
and smaller continua; (d) That a continuum 1s capa—
ble of indefinite division. Much of all this 1s summed
up 1n the terse sentences of Aristotle (Physics, vi, ¢ 1
and v, ¢ 3) : “It is not possible to form a continuum
out of indivisibles™; ‘It 1s clear that a continuum 1s

divisible into parts which are themselves divisible.”

The following points, adapted from the philoso—
pher Lepidi and others, are worthy of note in this
place:

J. In every extended reality there must be some
continuous quantity. If, in natural bodies, there were
no perfectly continuous quantity, we should be forced
to accept one of two 1mpossible conclusions: (a) we
should be compelled to deny the actuality of extended
matter (as Sir James Jeans seems to do in his The
Mysterious Universe) ; or (b) we should be forced
to conclude that actual extension is the product of
inextension, that i1s, that extended bodies are made
up of non-extended parts. Consciousness, experience,
and reason concur to make us reject both conclusions
as self-contradictory and absolutely false.

2. While the ultimate quantitative parts of an ex-—

tended body must be perfect continua, it 1s plain that
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a complex body in its larger portions as well as in
its full structure may be only imperfectly continuous.
There 1s a kind of porosity in bodily substances.
Some bodies are manifestly marked with interstices
or open intervals,—a sponge, for instance, or a piece
of coke or of slag,—but even those bodies in which
human vision can detect no break are seldom per—
fectly continuous. In many cases, the microscope re-
veals ‘“holes” in substances we normally regard as
perfectly compact, solid, smooth, and continuous. In-
deed, we have noticed that the atom itself has inter—
vals between and among its parts. If the porosity of
matter were denied we should have great difficulty in
explaining the phenomena of expansion and contrac—
tion, and the absorption of one substance by another
(as 1nk 1s absorbed by a blotting-pad or water by dry
wood). Further, we could hardly explain the vibra-
tion of particles of matter which give rise, under due
conditions, to perceptible sound, color, or heatWﬁow-
ever, we must be careful not to confuse the truly
substantial unity of a quantity of bodily substance
with the mere aggregation of molecules or atoms,
particularly in living bodies. A living body is a mani—
fest continuum throughout its organic structure, a
fact that 1s proved by its unified vital character and
function. Hence, though Sir Arthur Eddington says,
in The Nature of the Physical World, “The
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tons and electrons into one mass, the man would be
reduced to a speck just visible with a magnifying
glass,” 1t 1s pertinent to remember that this micro-
scopic man would be just as truly a continuum, in-
volving components 1n perfect continuity, as he 1s
in his normal and natural state as a bulky human
adult. Nor, indeed, 1s i1t right to ‘“eliminate the un-
filled spaces,” since such spaces are not, properly
speaking, ‘“‘unfilled” at all; there 1s, at least among
the smallest ponderable quantities of a substance, an
imponderable matter which may justly be regarded
as ‘“‘constituent” of the substance, together with the
ponderable components.

3. Though physical science knows nothing of the
so-called ‘““open spaces’” between and among the sub—
atomic particles of matter, and pays no direct atten—
tion to them, it 1s certain that these vacancies are not
perfectly empty. They are not vacua, in the strict
sense. For a vacuum, strictly speaking, 1s absolute
absence of all bodily reality; a vacuum 1s, in the ma-
terial sense, a complete nothing. But the bodily world,
throughout 1its structure, appears to be always a
something, and not nothing. When we speak casually
of a vacuum (as, for example, when we say that
there 1s a vacuum under a laboratory-bell, or when

(X3

we speak of ‘““vacuum-packed coffee”) we use the
termm vacuum 1n a relative sense, not in an absolute
one. We indicate the absence of atmospheric air; we

do not indicate the absolute absence of all material
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substance. It 1s universally admitted that no such
thing as an absolute vacuum i1s known within the
Iimits of the bodily world. Scientists agree that the
holes or pores or interstices in the most compact
quantities of bodily matter (such as the atoms or
molecules of matter) are perfectly filled with some
tenuous and imponderable matter, even as the holes
in a dry sponge are filled with air and those of a
submerged sponge are filled with liquid. Whether this
imponderable matter i1s properly to be called “‘aether”
(as was the fashion until recently), or whether it 1is
an amalgam of various unknown substances that
should have a better and more accurate set of names,
1s a question for mere academic discussion. Whatever
the 1mponderable matter may be called, 1t 1s un-
doubtedly true matter; it i1s truly a bodily substance,
truly extended. For bodies act upon one another, and
material action requires a material medium of activ—
ity. The particles of molecule or atom adhere closely
together, yet it 1s recognized that their ponderable
quantities do not come into immediate contact. Nor
can we, 1n our present state of knowledge, apply any
force sufficient to produce such immediate contact.
Between and among the most closely adhering pon—
derable particles there i1s a film of imponderable mat—
ter which 1s the medium and channel of the contact
and adhesion. And there must always be such a
medium or channel for the activities or influences

which bodily quantities exercise upon one another;



90 COSMOLOGY

bodily activity cannot leap the void; 1t cannot be
exercised across an absolute vacuum. Such phenomena
as the transference of light and of sound, radio-
activity, gravitation, chemical affinities, physical at-
tractions and repulsions, indicate the truth that there
are actual channels of media-of-contact among in-
teracting bodily qguantities, and that these channels
or media are material, and are continuous all along
the line of iInfluence or Interaction. We are thor-
oughly justified In the assertion that there neither is
nor can be actio In distans, that is, action upon a
material object by a material object across an abso-
lute void. Just as there can be no flowing of a river
without a river-bed, so there can be no flowing of
material Influence or activity from body to body
without some material medium or channel of com-
munication between the bodies. And the medium
must be material; that is, It must be proportioned to
Its function which i1s a material influence or activity.
The science of ontology (or fundamental metaphys—
Ics) discusses the question of actio In distans as to
Its metaphysical or absolute possibility; cosmology
merely indicates the physical impossibility of bodily
Interaction without a bodily or material medium-of-
contact between the interacting bodies. We must con-
clude that our bodily universe, which manifests such
close-knit and constant complexities of bodily In-
fluences and interactions, presents no true vacua to our
knowledge. It appears to be strictly true that “nature
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abhors a vacuum.” We do not say that no tiniest
vacuum could exist within the limits of the material
universe; we say that, so far as we can make out, no
such vacuum does exist. It might be possible to de-
fend some theory of vacuum-intervals which would
be skirted by corporeal action and interaction, and
this might be done without any appeal to current
theories of curved space or bent light. But no such
theory 1s exacted by the phenomena observable 1n the
world. It 1s the general agreement of philosophers
and scientists that vacua do not exist in the world, or,
at least, that they are utterly unknown.

4. Our bodily universe 1s a vast contiguum made
up of a multitude of bodily substances which are, at
least 1n their essential existible elements, respective
true continua, perfect or imperfect. Each living body
1s a perfect continuum throughout its actual organic
structure. Each quantity of non-living substance ap-
pears to be an 1mperfect continuum, with its ultimate

quantitative components perfectly continuous.

d) SPACE AND TIME

Quantity means extension, first internal and then
external extension. Now, the quantified world,—that
1s, the world of natural bodies,—is characterized by
external as well as internal extension. For a body to
exist in a purely natural manner, external extension 1s
a requisite condition, even though 1n itself it 1s a

secondary effect of bodily substance. A natural body,
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then, has external extension. And by virtue of this
a body occupies a place. Now the sum-total of all
places,—or, in other words, the sum of all actual ex—
ternal extension,—constitutes real space.

We might put the matter the other way about and
say that space 1s the extent of the bodily universe,
and that each place 1s a part of space. But, whether
we describe space as the sum of places, or say that
space 1s the unit of which places are fractions, we
mean that space i1s the whole sweep of extension in-
cluded within the boundaries of the existing bodily
world.

An externally extended body 1s always character—
1zed by change or motion. The world about us, and
all bodily substances 1n 1t, are constantly ‘“‘on the

2

move,” not only i1n the sense of local movement (al-
though this type of motion 1s universal and con-
tinuous, and we have instances of 1t everywhere,
from speeding stars and galaxies to swirling atoms
and electrons) but in the sense of mutation or change.
We have already seen, in our study of the outstand—
ing characteristics of bodily substances, that these are
always mutable, and that they may be described with
accuracy as entia mobilia or “mobile beings.” Every—
thing in the bodily world evidences a procession and
succession; things come into actuality and pass on
to new actuality; bodies act and interact, running
through a ceaseless series of influences received and

influences imparted. Motion or change 1s a constant
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phenomenon in the world of bodies. Now, motion or
change 1s essentially a matter of succession (not in
the sense of gradualness as opposed to instantaneous—
ness, but 1in the basic sense of one thing,—being,
state, condition,—and then another)., and even 1n
things that we speak of as lasting or enduring we
find a succession of items, points, elements, or in-
stants of lastingness or endurance itself. In a word,
the world 1s a world marked universally by motion.
And, since motion necessarily involves this state or
condition and then that, it 1s a thing that can be some-
how measured or numbered. The mensurable or
numerable motion in the bodily world 1s the entita-
tive basis of the thing called real time.

The description of real space and real time just
given should be diligently studied as a preliminary
to the more detailed discussion we are now to under—
take.

I. Space 1s, as we have said, the actual external
extension of the bodily world viewed as a whole.
Thus it 1s something real. But the human mind in-
evitably makes its own contribution in forming the
concept of space, and regards 1t as a kind of recep—
tacle, as a sort of container of all bodies and as the
field which encloses bodily movements. Literally,
however, space 1s not a container, for a literal con-
tainer 1s always really distinct from the thing it con—

tains, just as a sack 1s distinct from the sugar that 1s
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in it, or as the glass 1s distinct from the wine which 1t
holds. But space, while it 1s thought of as holding or
containing all bodily extension (that 1s, external
quantity) 1s not really distinct from that extension;
it 1s that extension regarded in totality.

Immanuel Kant (1724-1804) stressed too forcibly
the mind’s contribution to the concept of space, and
came to deny all reality to it. He said that space is all
1n the mind; that it 1s an inborn ‘““form’ of the mind,
a kind of mental groove through which a person 1is
forced to pour the findings of the senses. But, as
Kant’s followers quickly demonstrated, one cannot
deny all reality to space without soon coming to a
denial of the substantial reality of the world itself.
“That way madness lies’; the madness of skepticism,
which 1s an utterly impossible doctrine.

Modern physicists like Albert Einstein (1879-
— » and Arthur Stanley Eddington ( 1 83382-)
find difficulty in the objective concept of space, but
their difficulty 1s bound up with the actual measure—
ment of space, which does not concern the cosmol-
ogist at all. It 1s not space, but distance (which i1s a
partial space) and the difficulty of defining distance

(X4

in extent and ‘“‘shape,” which has upset, to a con-
siderable degree, both Euclidian measurements and
Newtonian physics. Now, the physicist, like every
scientist, 1s forced by his very nature as a rational be-
Ing to step across the frontiers of his science and

invade the field of philosophy. Unfortunately, most



THE CHARACTER OF BODIES 05

scientists, while rightly sticklers for accuracy (“re—
ligious 1n 1t”’) 1n their proper domain, are given to
the loosest sort of generalizing as philosophers, and
do not seem to be conscious of their presumption in
tossing off definitions that do not define and 1n mak-
ing conclusions that do not conclude. Thus Profes—
sor Eddington, that wholly admirable scientist, bogs
down when he philosophizes on space. He says (in
The Nature of the Physical World, p. 13), “Space 1s
an empty void; or it is such and such a number of
inches, acres, pints.” Of course, space 1s nothing of
the sort. It is not an empty void, else the world is not
here; in which case, Professor Eddington i1s not here,
and his statements are not made. Nor 1s space ‘“‘such
and such a number” of units of measurement. Space
(that 1s, real space) 1s the actual extension of the
material universe. If our units of measurement are
relative things; if they hold no absolute value; if they
give us faulty notions about the size of things or their
distances from one another, it by no means follows
that the reality we try to measure by their means 1s
not a reality at all, or that there 1s no size and no
distance to be measured. The cosmologist 1s not
concerned with measurements as such, while the
physicist and the mathematician undoubtedly are con—
cerned, and properly so, with these things. What the
cosmologist asserts 1s that the universe 1s extended,
and that 1t 1s finite. In these fundamental points the

cosmologist finds, with much happiness, that the
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physical scientist perfectly agrees with him. He
knows that the bodily world i1s extended, for he can-
not otherwise avoid the self-contradiction of skepti—
cism, and the imbecilic silence which 1t imposes upon
all theorists, scientist and philosopher alike. And he
knows that the bodily world i1s finite, not infinite, be—
cause 1t 1s made up of finite realities, and the sum of
finite things can never reach to actual infinity. But
when the physicist says, “We have different frames
of space to which we refer the location of objects.
The frame of space used by an observer depends only
on his motion. Observers on different planets with
the same velocity will agree as to the location of ob-
jects 1n the universe, but observers on planets with
different velocities have different frames of loca-

2

tion,” the cosmologist answers, “Go your way 1n
peace, and God be with you. We have no quarrel.
But our roads part here. Go on, follow your own
path, do your own work, and may success attend your
efforts. I, meanwhile, must be getting on with mine.”
For whether the bodily universe be capable of accur—
ate measurement or not so capable; whether the uni—-
verse be expanding or contracting or holding to a
constant size; whether bodies 1n the universe can be
absolutely located or only relatively placed; whether
distances between bodies, and rates and directions of
moving bodies, can be determined with rigid cor—
rectness or are incapable of such determination, it

still remains a fact that the bodily universe i1s here,
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that 1t 1s extended, that it i1s finite. Now, the finite
extent of the universe (whether 1t changes or remains
constant) 1s the cosmologist’s concept of real space.

Real space, then, i1s the relation of extent in, be-
tween, and among actually existing bodies. If we
conceive of this space as the actual container of all
bodies, we are well aware that we do so as a matter
of mental convenience, and that space, in this view,
takes on the character of ens rationis or ens logicum
(that 1s, of rational or logical being as contrasted
with real being). We do not deceive ourselves, and
project our concept of “‘space the container” into the
world of nature as though it were actually there like
a great bag full of stars. No, we are clear upon the
point that real space 1s the relation of extension (not
the measurement of extension) among actually ex-—
1sting bodies, and that it 1s coterminous with the
external limits of these bodies. So space, while a logical
being inasmuch as it i1s viewed as a container, has its
basis in reality; it 1s an ens rationis cum fundamento
1n re.

Ideal space 1s the concept of possible space. It 1is
the intellectual grasp (not the attempted picture in
1mmagination) of the fact that the actual limits of the
bodily world might be indefinitely extended. The
world has its limits, and these are the limits of real
space; but the Creator might create any number of
new worlds, thus expanding the limits now really
imposed. The i1idea or concept of such a possible new
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expanse of space, 1s the idea or concept of ideal space.

Imaginary space 1s the space which fancy pictures
as extending beyond the limits of the actual bodily
universe. Imaginary space 1s manifestly not to be
confused with either ideal space or real space. Yet
such confusion 1s not infrequently found, even
among men of real prominence in the scientific world.
Sir James Jeans ( 1 8777 /-) . for instance, has this
to say, in The Mysterious Universe (p. 166 ):
“Anyone who has written or lectured on the finiten
ness of space 1s accustomed to the objection that the
concept of a finite space 1s self-contradictory and
nonsensical. If space i1s finite, our critics say, 1t must
be possible to go out beyond this finite space, and
what can we possibly find beyond it but more space,
and so on ad infinitum?—which proves that space
cannot be finite. And again, they say, if space 1s ex—
panding, what can it possibly expand into, if not into
more space?—which again proves that what i1s ex-
panding can only be a part of space, so that the whole
of space cannot expand. The twentieth-century critics
who make these comments are still in the state of
mind of the nineteenth-century scientists; they take
it for granted that the universe must admit of ma-
terial representation. If we grant their premisses, we
must, I think, also grant their conclusion—that we
are talking nonsense—for their logic 1s i1rrefutable.

But modern science cannot possibly grant their con-
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elusion; i1t insists on the finiteness of space at all
costs. This of course means that we must deny the
premisses which our critics unknowingly assume.
The universe cannot admit of material representa—
tion, and the reason, I think, i1s that it has become a
mere mental concept.” This lengthy citation calls for
comment on several points, and we may as well list
these under numbers:

(J.) Sir James Jeans, mistakenly judging the logic
of the critics as irrefutable (whereas it is really non—
existent) 1s like a timorous man who rolls under the
bed to escape purely imaginary burglars, and then
calls out loudly, “Go away; there’s nobody here!”
In terror because of a little meaningless noise, he 1s
ready to deny his own reality and reduce himself to
the status of a mental concept—in whose mind, one
wonders ?

(2.) Sir James i1s correct in affirming the finiteness
of space, that i1s, of real space, but he loses his right
to be correct when he assigns the mere stubbornness
of* scientists as the reason by which we must regard
space as limited. Further, he cannot logically hold to
material finiteness, when he asserts 1n the same
breath, that the world of space i1s not itself a ma-
terial thing, which must be the basic meaning of the
phrase ‘“does not admit of material representation.”
For a material thing can be materially represented.

But that which admits of no material representation
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surely may, for all we can know, be actually infinite;
indeed, the presumption must be that it is actually in-
finite.

(J.) Sir James thinks the logic of his critics ir—
refutable. That 1s because he, like the critics, makes
a muddle of the concept of space, and mixes up real
space with 1maginary space and ideal space. The
critics say, “‘If space 1is finite, it must be possible to
go out beyond this finite space, and what can we pos—
sibly find there but more space, and so on ad in—
finitum?—which proves that space cannot be finite.”
It proves nothing of the sort. If space i1s finite (and
real space, being the actual extension of real bodies,
1s certainly finite), it 1s possible to go out in thought
or 1n fancy beyond the limits of space. Granted. But
the thought of space beyond the real limits of the
universe 1s merely the thought that further extension
of these limits 1s always possible, and this is true;
this 1s a question of ideal space. And the fancy or
imagination-picture of space as extended beyond 1its
finite and real limits to farther reaches (still with
Iimits) 1s a matter of imaginary space. What really
lies beyond the actual limits of space (that i1s, beyond
the actual limits of all bodily creation) i1s nothing—
ness, that i1s, nothingness in the material sense. The
mind can understand this, but the concept of i1t can—
not be made with the adequateness and clarity of
positive concepts; for we only get at the idea of noth—

ing by removing the idea of everything, and there is
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admittedly a mental difficulty in conceiving absolute
negation. Yet the mind can have a sufficient under—
standing of material nothingness to know that such a
thing can be, and even that such a thing must be. The
mind that can conceive of a limited vacuum within
the confines of the material world, cannot be said to
be powerless to represent an unlimited vacuum out—
side 1t. If the mind confuses the mere possibility of
farther space (beyond the confines of the bodily
world) with the actuality of space; or i1if the mind
takes the 1imagination-picture of extended space as a
real extension of space, then we have not °‘irrefutable
logic” but only muddled thinking. And of this sort of
thinking, Sir James Jeans and the critics he quotes
must, 1n all charity, be flatly accused.

(4.) If it be said that Jeans, in declaring that the
universe does not admit of “material representation,”
1s only saying that we cannot form a wholly ade-
quate and comprehensive concept of the actual extent
of the material universe; or if it be said that Jeans
means merely that the extent of the world cannot be
set down 1n definite measurement-units, and that the
effort to express the size of the world in cubic miles
or cubic inches 1s always bound to be a failure; then
we are prepared to assent, and to say that Sir James
1s right. But such an interpretation of his words ap-
pears to be an unwarranted expanding of the limits
of charity, and even of common logic. From the

terms of his expression, i1t appears that Jeans 1s not
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far removed from the position of the idealistic pan—
theist who makes the material universe only an un-
folding concept (or image or dream) in the mind of
the Deity.

(5.) The concept of finite real space 1s no more
self-contradictory and nonsensical than the concept of
a finite real elephant, or of a sparrow, for that matter,
or an amoeba. But if I allow myself to become con-
fused about the actual quantity of the elephant and
its possible quantity, or if I permit myself to become
foggy about the real elephant because I persist in
imagining him to be much bigger than he 1s, then I
may rightly conclude that it 1s nonsensical (In my
state of befuddlement) to attempt to say just where
the Iimits of the elephant are, or even to assert with
certitude that he has any limits at all. Ideal space
and 1maginary space are potentially infinite, or in-
definite,—which only means that I may go on think—
ing the elephant larger and larger, and may go on
imagining him bulkier and bulkier, and I never reach
a point where I must stop my thought or my fancy,
even though my i1deal or imaginary elephant should
block out the sun with his head and scratch his back
against the remotest stars. But real space 1s definitely
finite—which only means that the real elephant has
his real quantity or extension, no matter what my
thoughts or imaginings about him may be. And 1if the
universe 1s expanding, this can be no more puzzling

than the fact that the real elephant 1s growing. He
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does not lose finiteness or even dimensions by grow—
ing; only his dimensions are progressively larger.
There 1s no occasion for wonder or worriment about
what the universe i1s expanding into, if it 1s expand—
ing. It 1s expanding into nothing; it is increasing its
size; 1t 1s getting bigger; i1t 1s widening its outer
Iimits. But 1t has, throughout the process, an exten—
sion that 1s definitely finite, and, had we the instru—
ments to measure i1t, and a stable position in which to
apply them, we could measure the universe at any in—
stant, and express it in terms of measurement. To say
that the expanding of the universe disproves its
finiteness, 1s to say that the baby-elephant is infinite
because he i1s growing bigger.

(d.) The critics mentioned by Jeans are talking
nonsense and are guilty of self-contradiction in their
assertion that an expanding universe ‘“can only be a
part of space/’ which, 1in their view, i1s infinite. For
the concept of a part of infinity 1s a simple absurdity.
What has parts 1s finite, and necessarily so. If in-
finity could have parts, then (a) either these would be
finite and their sum-total would be finite; thus the
infinite would be both infinite and finite at the same
time—a neat contradiction: or (b) the parts of the
infinite would be themselves infinite, that i1s, each of
the parts would be infinite; thus each part would be
equal to the whole; nay, each part would be i1dentical
with the whole, since a plurality of infinities 1s 1m-

possible. This would mean that the bodily world and
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each of its parts would be infinite, and each part
would be infinitely indentified with each other part.
Each stone and tree as well as each galaxy and nebu-
lar mass would be infinity, and would be the same in-
finity. In other words, objects which are admittedly
finite would be also infinite,—again, we have a nice
contradiction 1n thought and terms. And these ob-
jects would not be individual objects at all, but all
one and only infinite object,—and this plumps us
right into a world of illusion, a negation of the very
reality with which the critics come to such confident
grips.

(7.) That the bodily world 1s of tremendous size,
no one will deny. But we must not be overpowered by
mere size. A sight of the lordly Alps does not dis—
tress the school-boy to such an extent that he 1is
unable to pick up and measure a stone; nor does it be-
fog his mind to the truth that enough stones of the
size he can handle would make a heap the size of the
Alps. After all, size i1s truly a relative thing. Profes—
sor Einstein, with his doctrine of relativity, has upset
many minds and many theories; yet he 1s far from
teaching that there i1s no absolute value 1n anything
material; he asserts the existence of certain ‘“in-
variants’ or absolutes; he does not make everything
relative. And although we cannot go along with his
philosophy we cannot brusquely deny the value of
much of his scientific work. But, long before Ein—

stein, the human mind recognized many things as
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relative, and size is just such a thing. If there were
only one Dbodily object In existence, it would be
neither big nor little; it would have no size. You must
have at least two things to compare before you can
speak of size, even If one of the things is the Mat-
ternorn and the other a foot-rule. Bishop John
Vaughan says (somewhere In Faith and Folly) that
If the material universe were suddenly contracted In
size; If there were a general reduction In strict pro-
portion throughout the world, so that, for example,
everything from the remote heavenly bodies to the
ash-tray on the desk were reduced by half, there
would be no means available to the human mind for
knowing that a reduction had taken place at all. Nay,
If the whole universe were reduced to such a size that
It could be enclosed within a tea-cup,—keeping the
reduction strictly proportionate in every detail,—no
human being would notice any change in the world
at all. Everything would go on precisely as it goes on
now. And there would be no change whatever in our
true concept of real space. Real space, then as now,
would be the actual extension of the bodily universe,
neither more nor less. And all the scientists would be
busy, then as now, in computing the “light years,” In
millions and billions, required to bring us the light of
those stars out near the rim of the tea-cup,; other
scientists, then as now, would be peering through
microscopes, and working with expansion-chambers,
to find out the internal economy of the myxomyecete,
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and to observe the activity of electrons. NO one
would be conscious of any change, because the change
took place all along the line, in strictly proportionate
reduction of everything. And philosophers, then as
now, would labor over the difficulties of disentan—
gling, and aligning true relations of natural philos—
ophy and natural science, cosmology and physics.
But, clear of all entanglements and doubts, philos—
ophers, then as now, would assert the ringing truth
that real space 1s the actual extension of the bodily
universe, whether this be ““big” or “‘little,” expanding

or contracting or standing constant.

2. Time, as we have seen, 1s entitatively based
upon the fact that there i1s motion in the world, and
that one motion can be compared with another, and
numbered in terms of the other. (Similarly, the size
of things 1s a matter of comparing one with another,
and of taking one size as a unit in which to express
the size of other things.) But, while the basis of time
1s real motion 1n the material world, the complete
concept of time involves the mind of man making
comparison of motion with motion, and measuring
one by another. So also with size. If one little block
of wood rests upon a larger block, these are not
measured until someone notices how many times the
smaller block can be placed on the surface of the
larger until 1t has rested on all the completely sepa—

rate, yet contiguous, area-spaces of the larger: only
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thus, for instance, could 1t be discovered that the
smaller block has an edge that must be set to the edge
of the larger eight times before exhausting its length;
then 1f we call the smaller block an inch on each edge,
the larger i1s eight inches on each edge, and the area
of any face of the smaller block 1s one square inch,
and the larger (expressed in terms of the smaller, as
of a standard) 1s sixty-four square inches on each
face or surface. Measurement, which gives size, 1s a
matter of an intelligence making comparison and of
adopting one object, in any or all dimensions, as a
standard for expressing other objects in their corre—
sponding dimensions. Thus with time. It 1s a matter
of i1ntelligence noticing motion or movement, and of
laying hold of some regular movement as a standard
by which to measure other movements. Hence, the
ancient saying is true: ‘“‘If there were no mind, there
would be no time.” Still, as we have seen, time 1S not
wholly a projection of the mind (an ens rationis or
ens logicum, simply) ; it has an entitative basis 1n real
motion 1n the real bodily world; i1t 1s an ens rationis
cum fundamento 1n re, that i1s, as a measure of mo—
tion, 1t 1s “‘a logical being with a foundation in
reality.”

Immanuel Kant, as with space, erred in his concept
of time. He made time a form 1in the knowing-power
of man, a kind of mould or groove, through which the
findings of the senses are necessarily received and by

which these are ‘“conditioned.” Modern physicists
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often make time a ‘“‘“fourth dimension,” and distin—
guish 1n bodily objects not only the directions or di—
mensions of up-down, right-left, forward-backward,
but they add the direction of before-after. It 1s a
convenient device for science to deal with a four—
dimensional universe; just so, it 1s a convenience for
the statistician to multiply a thousand men by the
hours each wor