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INTRODUCTION

In addition to its official quarterly journal of philosophy, New

Scholasticism, and its annual Proceedings, the American Catholic

Philosophical Association has also established its Philosophical

Studies, of which the present monograph, Physics and Philosophy,

a Study of St. Thomas' Commentary on the Eight Books of Ari-

stotle's Physics, by Rev. James A. McWilliams, S.J., is the second

volume to appear. The primary purpose of the Studies is to en-

courage research in the field of philosophy by providing publica-

tion for noteworthy studies, particularly if they might otherwise

not be published by commercial concerns. The Association's

present Committee on Research, Professor Vernon Bourke, acting

Chairman, Dr. Celestine Bittle, and Dr. Miriam T. Rooney,

recommended publication of this second volume even though it is

not an original research because the Committee felt this study of

a difficult and little known, but nevertheless important, work of

St. Thomas Aquinas, would be of definite service to the member-

ship of the Association and other students of St. Thomas. The

volume is therefore an instrument for further research rather

than a research itself. As Doctor McWilliams rightly observes,

a true comprehension of the whole philosophy of St. Thomas as a

system cannot neglect his Commentary on the Physics of Aris-

totle. Yet its difficulty has made it perhaps the least known of

what is now recognized as a major Thomistic work, hence the

value of this study which, incidentally, has had the advantage of

proving itself by its use in mimeograph form by advanced stu-

dents in philosophy at St. Louis University over a number of

years. For the Association the Executive Council desires to

express its appreciation of Dr. McWilliams' offering of his excel-

lent handbook to become an addition to its Philosophical Studies

series. He has thereby rendered a distinct service to all lovers

of the wisdom of the greatest of the Christian philosophers whose

lofty speculation transcends all time and is therefore always

contemporary.

CHARLES A. HART, Secretary

American Catholic Philosophical Association.

Editor, Philosophical Studies

CATHOLIC UNIVERSITY OF AMERICA,

WASHINGTON, D. C.

M810918
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FOREWORD

-

. THOMAS'S Commentary on the Eight Books of Aristotle's

Physics has long been considered one of the most difficult

products of his pen. Yet, that the full tenor and force of the

rest of his writings cannot be satisfactorily grasped without an

adequate understanding of the Physics, has been the perennial

conviction of Thomistic scholars. The original texts of Aristotle

and his various commentators are rather baffling. And though

St. Thomas's Commentary is the most lucid of all, any one who

has undertaken to study it does not need to be told that it is an

arduous and exacting task. The consequence is that St. Thomas's

Physics, despite its importance, has remained for most students

pretty much of a " closed book."

In order therefore to help toward a better comprehension of

the entire Thomistic philosophy, I have proposed in Part Two

of the present work to do two things. I have undertaken to cull

from the full text all the essential doctrines and arguments that

are necessary to a satisfactory understanding of many impor-

tant passages in the other works of the Angelic Doctor. At the

same time I have endeavored to record each item and link re-

quired for the integrity of the Physics itself. To achieve this

twofold purpose, special problems, of which the discussion is

often lengthy and set forth by means of letters (A, B, C, etc.),

are reduced to the simplest possible statement. Again, St.

Thomas, in his endeavor to give the true interpretation of Aris-

totle, as well as to remedy an occasional error or deficiency, often

finds himself at odds with previous commentators, especially

Avicenna and Averroes. While these discussions are very en-

lightening as erudition, and of great interest to specialists, who

will naturally consult the original text, the purpose of the present

work has permitted little more than the recording of St. Thomas's

conclusions. For the same reason repetitions or resumes of pre-

vious expositions are indicated by references to earlier passages.

Certain doctrines, as those concerning substantial change, prime

matter, creation from eternity, have, because of their impor-

tance, been transcribed at greater length or quoted verbatim,

a complete rendition of the first five Lectiones of Book Three,

vii
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viii Physics and Philosophy

the heart of the Physics, is supplied and a note on the sempi-

ternity of the world is given as an appendix. Finally, the

Analysis of the 8 Books and the list of references to the Summa

Theologica and the Summa Contra Gentes, both of which exist

in English translation, will, it is hoped be an aid to all students

of St. Thomas.

It used to be mistakenly thought that St. Thomas's Physics

was one of his earlier and " immature " works. Recent scholar-

ship however has placed the date of its composition rather late

in his life, ranking it with the most mature products of his

genius. Thus Mandonnet, in his Bibliographic Thomiste (In-

trod., p. xii) gives its date as about 1265. Grabmann, in his

Die Werke des hi. Thomas von Aquin puts it in the year 1268

(Cf. BGPM xxii; Munster, 1931; p. 262). And I am reliably

informed that on the evidence of more recent research it may

even post-date 1270. All this enhances the importance of the

Physics.

There is of course no question that the work is authentic.

Latin editions are found in the Piana (vol. ii), Parma (vol.

xviii), Vives (vol. xxii), and a critical text is available in the

Leonine Edition (vol. ii). But there is no translation of the

entire text in any modern language. Nor is there likely to be

any such translation in the near future. In any case, there is

such a welter of outmoded physical hypotheses and philosophical

interpretations of them, that an indiscriminate presentation of

them all, while of great interest to the historian, cannot appre-

ciably relieve the labor of the student who is bent on a mastery

of the significant content of the Physics. It is with the hope

of mitigating that labor that these pages are offered to the stu-

dents of St. Thomas. Certainly, where the discussion is on the

purely philosophical plane, independent of variant formulations

of physical laws, a full translation cannot fail to be helpful to

all types of readers. Such discussions are scattered through the

entire work, and I have tried to give the gist of them in the

extracts and summaries which make up the Second Part of this

study. The longest and most essential of these purely philo-

sophical passages is the first half of Book Three. For that

reason it is given herewith in full translation, with appropriate

headings to clarify the otherwise rather confusing text. Un-

doubtedly, there will be students who wish to go further than

the present work will' take them, but even for them it should

prove to be a helpful introduction.
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PART ONE

SETTING OF THE PHYSICS
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II

INTRODUCTION

The Astronomy of the Physics

rpHE greater part of the Physics is unintelligible without a

.*â€¢ knowledge of the system of astronomy on which the ex-

planation of natural processes, or motus, is based. This system

Aristotle adopted from Eudoxus and Callipus, with some modi-

fications of his own. The important point in which it differs

from our present-day system is that it is geo-centric; ours is not.

The Earth, while conceded to be spherical, was regarded as sta-

tionary in the center of the universe. The oft-repeated assertion

that the ancients considered the Earth as " flat" is nonsense.

Nor is it true that the idea of the Earth turning on its axis is in

any sense modem; that idea is almost as old as astronomy itself.

Why, then, you may ask, did not the ancient astronomers adopt

the idea and thus solve the problem of the motion of the

heavens? The answer is that the mere revolution of the Earth

does not solve the problem. The problem was finally solved by

Copernicus, who advanced an entirely new idea, never enter-

tained beforeâ€”the orbital motion of the Earth (and the other

planets) around the Sun.

School children are now familiar with this explanation. Yet

despite the explanation, all the heavenly bodies, except the fixed

stars, still appear to us to move with the same erratic motions

which baffled the ancients. Knowing the explanation, we now

call them "apparent motions." Since Copernicus's time astrono-

mers are aware that the platform from which they make their

observations, the Earth, is itself moving in an orbit; and so they

are able to explain the apparent motions of the heavenly bodies.

Prior to Copernicus, astronomy was extremely complicated.

Aristotle, unable to do anything else, had to take it as he found it.

St. Thomas, indeed, had the advantage of Ptolemy's Almagest

and still later observations. Perhaps the most notable of these

observations is revealed in St. Thomas's statement that the very

celestial pole itself, centered near the North Star, describes an
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4 Physics and Philosophy

orbit every " 36,000 years " (Cf. Physics, Bk. viii,' L. 23). Al-

though the present calculation is nearer to 26,000, it is enlight-

ening to learn that St. Thomas was aware of the phenomenon.

Yet for the most part, he, too, though he complained of its intri-

cacy, had to take astronomy as it was presented to him by the

science of his day.

The accepted picture of the universe was that of concentric

spheres, of which the common center was the Earth. All, except

the Earth, were hollow spheres, and were transparent save at the

spots where the heavenly bodies, which moved with the spheres,

were embedded in these crystalline shells. Aristotle was the first

to maintain that the celestial substance (spheres and bodies both)

was of a different sort from all sublunary substances. These

last named were the four elements and compounds of the same.

The celestial substance was a fifth kind, and so was called

" quintessence"; it did not undergo any change except the

motion of revolving about the Earth.

It is important to remember that the energy required for sub-

lunary processes was considered to be transmitted from the outer-

most sphere down through the others to the region of change.

St. Thomas however mentions radiation of the Sun and other

heavenly bodies as an additional source of energy. But, aside

from that, all material energy originated in the revolution of the

outermost sphere (actuated by an " intelligence ") and was com-

municated by contact with the next lower sphere, and so on down

to that of the Moon. The difficulty with this scheme was that

it would seem to result in all the spheres revolving with the same

period of rotation. That was contrary to fact; the lower spheres

lag back and do not keep pace with the fixed stars nor with one

another. Hence astronomers postulated other " re-agent" or

" buffer " spheres with a slow retograde motion; there being a

" re-agent" sphere between each pair of main spheres. Nor was

this enough. Still other spheres were needed to account for fur-

ther erratic motion of the " wanderers "â€”which is what the term

planets means. The total number of spheres came to 55 (Cf.

Ross, Aristotle, pp. 96-98).

The region below the Moon was divided into four levels, each

level being the natural habitat of one of the four elements. The

accompanying chart shows the main spheres as pictured by the

ancients. Naturally, only those planets are given which were

known before the invention of the telescope.
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Introduction

THE UNIVERSE OF ARISTOTLE (who followed Calippus

and Eudoxus)

\

\

Note.â€”A ninth sphere, indicated by dots, was supposed by St. Thomas

(Physics, VIII, 23; Metaph., XII, 9) because the celestial pole was dis-

covered to be describing an orbit every " 36,000 years." (The present cal-

culation is 25,800.) To modern astronomers, this means that the Earth's

axis, like that of a spinning top, is describing this very slow orbit. But in

ancient astronomy, with a stationary Earth, it meant that the entire sphere

of the Fixed Stars was swaying in that manner. Hence astronomers postu-

lated an additional sphere, devoid of stars, to explain the motion.

PHYSICAL THEORIES

With the advantage of the intervening centuries and the many

commentaries that had preceded his, and with a more reliable

text before him than others had had, St. Thomas was able to

give us a Peripatetic philosophy of nature that is integral and

sound. A man of lesser analytic and synthetic genius could not

have done so. Realizing that the philosophy was embodied in

the astronomical and physical science which Aristotle accepted,

he let as much of that science stand as possible, lest the phil-

osophy itself be obscured by disturbing its material framework.

In order therefore to understand Aquinas's Commentary we must

keep in mind the physical doctrines which are the embodiment

and exemplification of the metaphysical principles discussed.

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r@

a
ri

zo
n
a
.e

d
u
 (

U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

2
-0

4
-1

4
 0

6
:1

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/u
c1

.b
3

9
2

2
2

7
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



6 Physics and Philosophy

The key doctrines, or physical laws, accepted in the Physics

are mainly the following.

Elements. The four elements (earth, water, air, fire) gravi-

tate, up or down, each to its proper region. They may be forced

out of that region, but they return to it when released. Again,

when an element is produced, " generated," outside its own

region it immediately gravitates thereto.

Organisms. Organic bodies are compounds of the four ele-

ments and are heavy or light according to the ratio of composi-

tions, but in their vital operations they move toward their objects

according to the way their appetites, " passiones," are affected

by their surroundings. These movements of the elements and.

organisms are natural motions. Compulsory, " violent," motion

is produced by an extrinsic agent (free or unfree); and is either

against, or in addition to, or without, any natural inclination of

the body that is being moved. An example of violent motion is

the throwing of a stone.

Velocity, in natural motion, following the rule of all attraction

(gravitational, etc.), increases as the body nears its goal. In

compulsory motion, after the propellant is withdrawn, the veloc-

ity decreases. This is because of the resistance of the medium

or the action of a counter force, as gravitation. Theoretically,

in the absence of either of these retarding factors, the body would

continue in motion indefinitely at a constant velocity. These

laws of velocity we still accept today.

Disorder

Nature is not a smoothly working machine. As both scientist

and philosopher are aware, there is a certain amount of con-

fusion in the processes of nature. That is because of (1) the

fact that natural objects, each bent on its own immediate end,

often work at cross purposes; and because of (2) the arbitrary

interference of man. This gives rise to the phenomenon of

" chance" or " fortune." The former term is applied by St.

Thomas to the irrational order, the latter to human affairs; and

he shows that they may both be subsumed under an over-all

providence of God (Cf. " Causality in the Philosophy of Na-

ture," Modern Schoolman, Jan., 1942).
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Introduction, 7

Change

The immediate subjects in which change occurs are found in

only four of the ten Categories: substance, quantity, quality,

place. (The reason why change is not assigned directly to the

category ' relation,' is explained in Book Five, Lectio 3.) Sub-

stantial change is the change from one species of substance to

another. Either it is from a given substantial form to the priva-

tion thereof, which is called " corruption," as the death of an

organism; or it is the change from the privation of a form to its

acquisition, which is " generation." This occurs, for instance,

in the conversion of nutriment into living tissue. Quantitative

change is either " augmentation," as the increase from the size

of water to that of " air "; or it is " diminution," the change in

the opposite direction, as when " air", that is steam, is con-

verted into water. Qualitative change is between two contrary

qualities, or between a given quality and the simple privation

thereof; as when white changes to black, or to colorless. Local

change is any motion from one place to another. In the in-

organic world, " natural " local motions are either rectilinear, as

the motion of the elements up or down, according to the cen-

trifugal or centripetal force; or circular, as the motion of the

spheres.

Changes in quantity, quality and place are continuous changes,,

and are therefore in the strict sense motus. But with regard to

substantial change a distinction must be made. Substantial

change " simpliciter " is nothing more or less than the advent

of the new specific nature. This change is timeless, " instantan-

eous," and is therefore not motus. And the new nature endures

without variation of species, for any length of time, until " cor-

ruption " ensues. But it must be remembered that, prior to

substantial change "simpliciter," there is always an "alteration"

of qualities, or " dispositions," preparatory to the advent of the

new substantial form. This preparatory procecss, called genera-

tion or corruption " secundum quid " (" with reservation "), is

continuous over some finite stretch of time and is therefore motus

(Cf. "Are Substantial Changes Instantaneous?", The New Scho-

lasticism, July, 1940).
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Physics and Philosophy

The Infinite

The following diagram is intended to clarify the use of the

term " infinite," and to show how matter, motion and God can,

in their proper senses, be called " infinite."

INFINITES AND FINITBS

Infinites

I. " Infinitum materiale " (S. T., III, 86, 2, ad 1) or

" infinitum privative " (S. T., III, 10, 3, ad 1). This

" infinite " denotes imperfection. There are six in-

stances :

(a) Prime matter, as " unterminated," un-finited, by

substantial form (S. T., I, 7, 1, ad 2), and as

capable of augmentation and diminution (Comp.

Theol., 18).

(b) Second matter, as indefinitely divisible (Arist.,

Phys., III, 1, 207" 23).

(c) Number, i. e. multitude (8. T., I, 7, 4).

(d) Extent, i. e. magnitude (St. Thomas, Phys., I,

L. 15).

(e) Motion and time (Arist., Phys., III, 1, 202" 30).

(f) ^Aevum, i. e. the duration of created spirits, as

measured by time (S. T., I, 10, 5, ad 4).

II. "Infinitum formale " (S. T., III, 86, 2, ad 1) or "in-

finitum negative" (S. T., III, 10, 3, ad 1). This

infinite denotes perfection. There are two instances:

(a) The unlimited scope of the created intellect and

will (C. G., I, 43, # 10).

" Infinitum

secundumquid"

(8. T., I, 54, 2;

III, 10,3, ad. 2)

" Infinitum

eimpliciter "

(8. T., I, 54, 2;

HI, 10,3, ad. 2)

(b) God's infinity: in essence, intellect and power

(S. T., I, 7, 1).

Finites (i. e. actually finited)

1. Matter, "terminated" by form, either substantial (as

soul) or accidental (as shape) (S. T., I, 7, 3).

2. Motion, terminated by a stop (St. Thomas, Phys., III.

L. 2).

3. Form, substantial or accidental, " terminated " by mat-

ter (S. T., 1,7.1).

4. Existence, " terminated " by genus, species, subject (S.T.,

I, 7, 2; I, 7, 3; I, 54, 2; III, 10, 3, ad 2).
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Introduction 9

Scarcely anything in the writings of St. Thomas has proved

so confusing to students as his use of the term " infinite." To

overcome this difficulty, it is well to start with the continuum.

There are two continua: extension and motion. A continuum is

subject to indefinite, or " infinite," division. Now the division

of an extensive continuum tends toward the " infinitely " small,

the mathematical " infinitesimals." On the other hand, local

motion in a given direction tends to the " infinitely " great, the

mathematical " infinite." Both of these phases of the " infinite "

are taken account of in the Physics.

But for Aristotle and St. Thomas, there was yet another " in-

finite " in things material. They, with all the ancient Peri-

patetics, accepted the thesis that in the transmutation of elements,

the same matter, without addition from outside, and without

developing any interstices or pores, passed from the smaller

size, say, of water to the larger size of steam; and back again

to the size of water. Thus the quantity, the size, was deter-

mined by the substantial form. Consequently, matter was of

itself quantitatively indeterminate, or " infinite." It had to be

limited, or " finited," that is, made finite by the form.

The Significance of St. Thomas's Commentary

Physics, as the term is understood today, is a coordinated

system of physical laws. And a physical law is simply a state-

ment of the uniform structures and activities of natural objects.

The improved technique of experiment and observation, together

with the employment of algebraic symbols, has enabled modern

scientists to give their laws a far greater refinement than the

crude and often mistaken formulations achieved by their ancient

predecessors. But with all their refinement, physical laws are

no more than factual, descriptive statements of uniformity; they

give no reason for the uniformity. Aristotle and St. Thomas

were not satisfied with this positivistic attitude toward physical

phenomena. Physics they understood to be a part of the phil-

osophy of nature, and so they sought to explain the phenomena,

especially the all-pervading phenomena of uniformity. They

attributed this uniformity to formal and final causes. In doing

so they were far from putting a quietus on research, as has so

often been asserted; they were identifying two of the immediate

principles upon which all physical sciences must rest. Such prin

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r@

a
ri

zo
n
a
.e

d
u
 (

U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

2
-0

4
-1

4
 0

6
:1

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/u
c1

.b
3

9
2

2
2

7
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



10 Physics and Philosophy

ciples, though now cautiously called " presuppositions," have once

more in our day become the quest of the more inquiring scien-

tific minds.

Nor is it true that St. Thomas " slavishly " follows Aristotle.

Both of them accepted the formulations of physical laws that

were current in their times; if there was any slavishness it is to

be found there. But we do the same today. However, St.

Thomas does not naively copy his predecessor. Not only does

he give the very physical doctrines themselves a clarity and

precision they lack in the text of the Philosopher; he does the

same with the more recondite philosophical reasoning. Thus, in

the face of all the previous commentators, he stoutly maintains

that Aristotle regarded the material world as created (Cf. Bk.

viii, L. 3). He argues that the Philosopher, although convinced

that the world must have existed from eternity, was equally con-

vinced that it is, in its very substance, a thing produced. And

while he does not attempt to refute the possibility of creation

from eternity, he boldly charges Aristotle with bad logic in con-

tending that the world must have existed from eternity (Cf. Bk.

viii, L. 2). It is true, too, that, like Aristotle, he starts with in-

duction, but he far surpasses him in faithful adherence to the

experienced, existential world as his warrant and guide for the

conclusions arrived at. In short, he so clarifies, corrects and

completes the Peripatetic Physics, that, after Aquinas, so long as

the ancient scientific framework stood, Aristotle never had need

of any other commentator.
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Ill

THE LAWS OF MOTION*

I

A RISTOTLE'S doctrine on motion cannot be understood apart

**. from his view that (a) the sublunary world (the Earth

and its atmosphere) was stationary, and (b) all the changes

therein were effected through the energy supplied by the outer

spheres. The sphere ran the world. Sublunary locomotion, in-

crement, alteration, generation, all required not only the radiation

of the heavenly bodies, especially of the Sun (S. T., I, 103, 5,

ad 1; I, 104, 2) but their motion as well. Nor were the " intelli-

gences " turning the spheres in an effort to reach God them-

selves, but in order to produce on Earth the conditions necessary

for human life, in order that man might attain to God (St. Th.,

Phys., VIII, Lect. 14, n, 5; C. G., IlI, 23, n. 5). As the first

principles or prime sources of knowledge were said to be " per-

fect," so the motion of the spheres was, in the physical order, the

prime source of all other movement, and so was called " perfect "

(S. T., II-II, 180, 6). In our day we look for energy in chem-

ical forces but we still admit the need of the Sun's radiation.

In like manner, though we moderns still retain the phantasm

of a stationary Earth, we intellectually accept Copernicus' state-

ment to the contrary. That statement, for which St. Thomas

sighed (S. T., I, 32, 1, ad 2; II De Coelo, I, 17) is preferred not

because it is more true but because, as Dotterer says (Philosophy

by Way of the Sciences, p. 267), it simplifies astronomy. The

most common objection however to Aristotle's theory is not that

the heavens move but that they needed to be pushed. This ob-

jection ignores the fact that the spheres had to overcome resist-

ance, and for that reason needed an outside force to keep them

going. There is no intimation that they needed such force simply

â™¦The contents of this chapter, in part, have been previously published

in two articles in The New Scholasticism, and are here reproduced with

permission. Cf. Vol. XVI, n. 3; XVII, n. 4.
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12 Physics and Philosophy

to revolve. First of all, the retarded motion of the planets, Sun

and Moon required Aristotle to introduce between these spheres

other " re-agent" spheres (according to the astronomy of his

day) as resisting forces, lest all the spheres revolve with the same

angular velocity as the outermost sphere. And while the elements

moved naturally (upward or downward) by gravitation or

attraction to their proper region, still they so moved only after

being generated outside that region. Now generation involves

corruption, and things resist corruption {S. T., I-II, 113, 7);

hence extrinsic force was needed for even the motion of the ele-

ments. That these bodies increased their velocity as they neared

their goal is in accord with the law of attraction accepted today.

Aristotle also noted that, due to the resistance of the medium,

the larger quantities move faster than the smaller. Thus tiny

raindrops (or oil droplets) fall more slowly than large ones,

larger bubbles rise faster in water than minute ones. But he did

not say that the rate increases equally with the size.

That compulsory, or " violent," motion encounters resistance

is clear (C. G., III, 23 ad fin.; S. T., I-II, 113, 7). For that

reason compulsory motion is always subject to deceleration

(Arist., Phys., II, 6, 228a22). Thus a missile, as a stone thrown

in any direction above the horizontal, meets resistance from

gravitation in its upward flight and throughout it course en-

counters resistance from the air. Aristotle's doctrine on projec-

tiles is best summarized in a generally unnoticed passage: Phys.,

VIII, 10, 266b25 (cf. St. Th., Phys., VIII, Lect. 22). Aristotle

rejects the theory that the thrower simply moves the air, which

in turn continues to move the stone; because then the air would

stop the moment the thrower stopped and all would come to rest

at once. He argues that the thrower must impart a " motive

force " to the air and that this force is passed on (in diminish-

ing quantities) to successive portions of the air until exhausted.

Although this may sound puerile to modern ears it deserves

close examination. Certainly the air closing in back of the

projectile is an important factor, as the designers of stream-lined

cars well know. This is taken into account by Aristotle; he calls

it " antiperistasis." But he argues that- this is not sufficient to

explain the motion of the projectile; there must be a dynamic

factor, which in our terminology is momentum. And though he

ascribes this partly to the air he nevertheless indicates that at
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Laws of Motion 13

the end of its flight the stone itself has the momentum by which

it moves an object which it strikes. In St. Thomas' words, " The

stone makes something else move just as the thrower made it

move." The last quantity of energy is in the stone itself and is

spent on the resistance of the object struck. Here we have our

whole doctrine of momentum and inertia.

Aside from this passage there is hardly any explicit reference

to the inertia of a body at restâ€”that is, inertia as something

distinct from friction or the resistance of the medium. Yet,

theoretically, rest was for Aristotle an actus completus, a form;

and forms resisted expulsion. That resistance would in this case

be what we describe as inertia. Experimentally, Aristotle was

surely aware that more effort is required to accelerate a body

rapidly from a position of rest than to keep it moving at uni-

form velocity. In fact, that this phenomenon was discussed

appears from the Mechanica (intended to complete the Physics),

where we read: " Why is it that a body which is already in

motion is easier to move than one which is at rest? For example,

a wagon which is in motion can be propelled more quickly than

one which has to be started" (Ch. 31, 858*3). And since the

medium offers less resistance at low speed than at high, the in-

ertia of the body itself must be considered a resistant factor

independent of the medium.

Let us now turn to motion in a vacuum. Aristotle's antipathy

to " the void " is well known, and his lone witticism was indulged

in on the question: " The so-called vacuum will be found to be

vacuous" (Phys., IV, 8, 216a27). But he rejected a vacuum

because of his restricted definition of " place," and only within

the universe. By holding a universe finite in extent he admitted

empty space beyond it, conceding thereby that the universe could

not be said to be in a placeâ€”except, as St. Thomas explains,

" aptitudinally " (De Trin., IV, a. 3). But in Physics, IV, 8,

Aristotle discusses at length the question of motion in a vacuum.

In this famous passage he supposes the body to be moving

under the influence of a constant force (as gravitation), and

begins by noting the observed fact that denser (heavier) bodies

fall faster through a given medium than the more rarefied

(lighter). Galileo is only playing to the galleries when he pre-

tends that the musket ball and cannon ball are substances of

different densities; both being lead, both have the same specific

-
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14 Physics and Philosophy

gravity (Dialogues Concerning Two New Sciences, I, p. 61,

[106]).1 It is to be doubted whether Galileo ever performed this

celebrated experiment at the Tower of Pisa. In any case, to

observe the rate of fall through the medium (air) he should have

tried a cork ball of the same size as the cannon ball. Besides,

Aristotle's statement is that the same body will fall faster through

a rarer medium than through a denser one, faster in air than in

water. And the ratio of two to one which he suggests is not

intended as a statement of fact but a mere convenience. To

interpret this assertion to mean that in the same medium a hun-

dred-pound weight will fall a hundred times as fast as a one-

pound weight is a travesty on the text. Countless authors who

have repeated this gross canard gave evidence of poor schol-

arship.

Having discussed the retarding effect of different media on the

same body moving under a constant force, Aristotle then asks:

What will be the velocity if there is no medium? a vacuum?

The answer is that since there is zero resistance from the

vacuum, all bodies will fall with the same velocity, which will

eventually become incomparable to any finite velocity. This is

the only answer that can be given, and it effectively refutes the

contention of Democritus that in the void, although the atoms

had been falling for an eternity they still had finite velocities

and the heavier still fell faster than the lighter. Newtonian

physics answers with Aritotle that on Democritus' supposition

all the atoms should have " infinite " velocity.

Furthermore, if we suspend the gravitation or other extrinsic

force, leaving the body with only the momentum with which it

entered the vacuum, then that momentum, having no resistance

on which to expend itself, must insure the uniform motion of the

body through the vacuum. To start the motion a force must

operate, to retard or to stop it a resisting force must operate;

but in the absence of such resistance no continually operating

force, surely, is needed to produce a motion that is already a fact.

Aristotle, not Galileo, is the true forerunner of Newton.

Yet even Newton failed to grasp the true nature of motion.

Newton said that all bodies move. " Newton held to a kinetic

atomic theory. This theory conceives of nature as composed of

1 Translated by Henry Crew and Alfonso De Salvio. Macmillan, N. Y.,

1914.
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Laws of Motion 15

atoms of matter every one of which is moving. ... On this

basis it would be possible to talk about all but the one taken as

referent as being in motion, but meaningless to talk about all of

them as having the property of motion . . . because to take an

atom as a frame of reference automatically defines rest and thus

renders it impossible to talk about the atom which is taken as

referent as moving " (F. S. C. Northrup, in Philosophy of A. N.

Whitehead, p. 173). Aristotle did not say that all bodies move,

he said that one body did not move, the Earth was his frame of

reference. If his critics had studied him more carefully they

would have withheld many of their thoughtless censures.

II

In the whole of philosophical literature no single subject has

given rise to more controversies than has the subject of motion.

It is not alone that motion is difficult to define. Such intellectual

giants as Aristotle and St. Thomas admit as much.2 There is a

psychological fixity, often engendered by the controversy itself,

whereby, when a man has publicly defended his theory of motion,

he becomes immobile. Newton was aware of this, and that is why

he so studiously avoided controversy. It was in this connection

that he first employed his famous dictum, " Hypotheses non

fingo." But the force of that guiding principle is lost unless we

put the emphasis on " fingo."

In popular literature the ultimate degree of scorn is reserved

for Aristotle's oft-repeated assertion that " Whatever is moved,

is moved by another." But even so simple a thing as ordinary

syntax should have made the critics stay their vitriolic pens.

The verb move is transitive. When it is used in the active voice

it requires an object; as the oarsman moves the boat. When it

is used in the passive voice it supposes an agent; as the boat is

moved by the oarsman. Anything moved must be moved by

another. It is true that we sometimes employ the verb in an

intransitive sense (or middle voice), making it synonymous with

" travel." That, too, has its application in the discussion of

motion, as we shall see; and Aristotle was fully aware of it. But

the misunderstanding on this point has, more than anything else,

occasioned the conviction that our modern explanation of motion

is in flat contradiction to the ancient.

2Cf. St. Thomas, Phys., III, 3; Metaph., XI, 9.
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16 Physics and Philosophy

It is a common personal experience of us all that to put a body

in motion or to deprive it of motion requires force. Bodies resist

being given motion and resist being robbed of it. Also we

recognize that there are media which offer resistance. But the

resistance of the body itself is a fact only so long as the body is

being accelerated; that is, so long as the motion is being speeded

up, slowed down, or having its direction changed. The historic

question has been: Suppose the body is not being accelerated,

and there is no resistant medium; is a force then required for

the body to continue in motion? Although these conditions are,

to the best of our knowledge, nowhere realized in the whole

universe, so that in fact the answer cannot be given on a basis of

observation or experiment, nevertheless philosophers have essayed

to give a definitive verdict. It is widely taken for granted today

that the moderns contradict the ancients in their answer to

this question. The fact is that they do not; the answer given

by both is the same: the body will continue indefinitely with the

same velocity and direction it had at the start. Let us, tracing

the answer back through its history, take four outstanding

examples.

Newton: Law I. Every body continues in its state of rest, or of uni-

form motion in a right line, unless it is compelled to change that state by

forces impressed upon it.3

Descartes: If a portion of matter is at rest, it does not begin to set itself

in motion; but once it is in motion, we have no reason to suppose that it

will ever be compelled to cease moving, so long as it does not meet with

anything that retards or stops its motion. . . . Every moving body haa a

tendency to continue moving in a straight line.*

St. Thomas: If the motion be in a vacuum, one cannot assign any reason

why the body in motion should stop anywhere. . . . Therefore [in a

vacuum] either every body is at rest and nothing in motion, or if anything

be in motion, it must continue in motion forever (in infinitum) so long as

it does not meet with a greater body to retard its imparted motion. . . .

Hence, since a vacuum offers no resistance, it will continue in motion for-

ever in any direction.6

3 Philosophiae Naturalis Principle Mathematica, "Axioms, or Laws of

Motion" (Motte's translation). In the original: Corpus omne perseverare

in statu auo quiescendi vel movendi uniformiter in directum, nisi quatenus

a viribus impressis cogitur statum suum mutare. To object, as has been

done, to the use of " status " to indicate both rest and motion seems little

more than to cavil about inaccuracies due to the inadequacy of language.

iPrincipes, II, 37, 39.

5 Phys., IV, Lect. 11 ad fin.
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Laws of Motion 17

Aristotle: No one could say why [in a vacuum] a thing once set in

motion should stop anyhere: for why should it stop here rather than

here? So that thing will either be at rest or must be moved ad infinitum,

unless something more powerful gets in its way.6

The doctrine of all these four is identical, and the very word-

ing is so nearly so, that not only St. Thomas but Descartes and

Newton would appear to have copied their statements directly

from Aristotle.

The case which they suppose is of course a purely theoretical

one, because a perfect vacuum is as unknown in the Newtonian

universe as it was in the Aristotelian. For though the medium,

or field, through which the planets travel is non-resistant to their

motion, still there are gravitational, electric and magnetic forces

at play there. Newton himself accepted the " aether." And if

Aristotle poked fun at those who postulated a vacuum, Newton

was more grim in his condemnation of them. " That one body,"

he says, " may act upon another at a distance through a vacuum,

without the mediation of anything else, by and through which

their action and force may be conveyed from one to another, is

to me so great an absurdity, that I believe no man, who has in

philosophical matters a competent faculty of thinking, can ever

fall into it." 7 In the Copernican system the force of gravitation

is continually accelerating the planets by making them describe

orbits instead of following the tangent, and the planets repay the

compliment by proportionally moving the sun itself. In this

sense each is being moved, and being moved by another. The

astronomers of Aristotle's day supplied him, it is true, with a

somewhat different version of gravitation. For them, as also in

the Copernican system, gravitation was exerted radially with

respect to the central body, the Earth, but there was gravitation

upward as well as downward. Each of the four elements gravi-

tated toward its own sphere according to its property of relative

lightness or heaviness. Today we accept the fact that lighter

bodies ascend only because they are forced upward by the heavier

bodies taking the positions nearer the center. As Roger Cotes

says in his Preface to the Second Edition of Newton's Principia:

9 Phys., IV, 8, 215Â», 19. Oxford translation. It should be noted that aa

" stop " is understood in the intransitive sense, so too is " move."

''Letter to Bentley, Jan. 17, 1692-(3?). Cf. Works of Richard Bentley,

Vol. 3, p. 210.
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18 Physics and Philosophy

" That which is relative levity is not true levity, but apparent

only, and arises from the preponderating gravity of contiguous

bodies." For all that, gravitation is still as much a mystery to

us as it was to the ancients.

But if acceleration and the overcoming of resistance are the

only changes which, as all are agreed, require the concurrent

operation of an active cause or force, why did the ancients de-

mand the activity of an " intelligence " to account for the rota-

tion of the outer sphere of the heavens? The answer is easy.

According to the accepted astronomy, especially of Eudoxus and

Calippus, the heavens were overcoming resistance, they were

" doing work." Expounding Aristotle, St. Thomas says of the

diurnal rotation of the heavens, that " Should this motion cease,

all others would cease." Not alone the radiation of the heavens

but their motion as well was required for all expenditure of

energy in the sublunary world; the immediate agents of natural

processes possess only such power as " terrestrial bodies have

from the efficacy of the heavens, which . . . give the power of

motion to other bodies."8 In present-day astronomy the uni-

form progressive motion of the astronomical bodies is conditioned

on their not doing, by their motion, any " work." On that con-

dition Aristotle, too, would agree, as we have seen, that they

need not be " pushed."

For the ancients and the moderns there is unanimity of agree-

ment on the principle that a continuously and concurrently

operating cause is required only while acceleration is being

effected or resistance being overcome. While a change is being

produced, there must be some agent producing it. But the prin-

ciple does not mean (aside from the conservative power of God)

that the agent must continue acting after the change has been

effected, continue producing after the production has ceased.

This is clearly seen by considering the opposite operation. When

a body is in motion, a force is needed to bring that body to rest,

to " accelerate " it to a stop; but the force does not continue to

act, so as to keep the body in the condition of rest. Hence when

a force has generated motion, it may cease acting and is not

needed to keep the body at the velocity it then has. If, after the

withdrawal of the force, the body begins to suffer a diminution

Â»Phys., III, 1; IV, 8 ad fin. Cf. New Scholasticism, XVI, 3, "Aristotle

on Motion." '.
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Laws of Motion 19

of velocity, such diminution is being effected by a counter force,

as gravitation or the resistance of the medium. It is only in the

ideal case of uniform rectilinear motion in an absolute vacuum

that there is no need of a continually acting force, or " mover."

THE BOND BETWEEN THE PHYSICS AND METAPHYSICS 9

One is likely to think that while the Metaphysics is about

being, the Physics is about a long outmoded physical science.

That the science is far from being completely outmoded I have

tried to show in the preceding pages, but here I should like to

concentrate on a theme which runs through both the Commen-

taries. The great subject in the Physics is, of course, motion,

and the treatise culminates in a discussion of the Prime Mover.

But does this make it very different from the Metaphysics? Let

us take a few examples:

If the Prime Mover is eternal and not moved, it cannot be an ens

in potentia, because such an ens is capable of being moved. Instead,

it must be a substance existing of itself, and its substance must be

act. . . .

It is evident that the reason he [Aristotle] here gives for the

sempiternity of time is not valid. For if we suppose time to have

begun we need only suppose that prior to that there was only imagi-

nary time; just as we say that beyond the heavens there is no body

except an imaginary one. . . .

It is to be remarked that after the first translatory motion [that of

the " first heavens"] Aristotle mentions only the motion of the

planets, because the motion of the fixed stars had not been discov-

ered. Hence he thought that the eighth sphere, in which the fixed

stars are, was the prime mobile. . . .

That there are many motions of the planets is discovered in three

ways. There is the motion observed by the common man. There is

another motion which is discovered only by instruments and calcula-

tions. This requires more or less time. There is a third motion

which requires a theoretical explanation. . . .

As to how many planetary motions there are, let us now give what

the mathematicians tell us. ... What they do not tell us we ought

to investigate for ourselves or be guided by those who do investi-

gate, should anything later come to light through competent inves-

tigation. And since a man should not be led by his liking or aversion

for the author of an opinion, but rather by the evidence of the truth,

9 The remainder of this Chapter is taken from Modern Schoolman, XXII,

1 (Nov. 1944), 16-23.
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20 Physics and Philosophy

therefore he says we should be friendly to both parties, those whose

opinion we follow and those whose opinion we reject. Both have

striven for the truth, and in that way have helped us.10

These passages, and there are more of the same kind, are in

the genuine tenor of the final Book of the Physics, but they are

taken from the final Book of the Metaphysics. So, if finis coro-

nal opus, the Metaphysics should not be compared to the Physics

as " Hyperion to a satyr."

Yet in both Commentaries St. Thomas distinctly transcends

Aristotle. He does so not only by his greater clarity, consistency,

and the deduction of conclusions which Aristotle failed to see,

but by being throughout more of an existential philosopher than

the Stagirite was. The latter did make existing reality his forte,

but he did not completely extricate himself from the fascination

of Plato's separated essences or " forms." Aquinas makes the

break complete. He intends that everything he asserts shall be

based on actual existing reality; every true predicate is in the

last resort existential; every time we can be said to know, we

somehow know an existent.

This principle that actual existence is a necessary content of

all knowledge is constantly repeated by St. Thomas. " Each

thing is knowable to the extent to which it is an actual existent

(ens actu); hence things which have a deficient and imperfect

existence, as matter, motion, and time, can of themselves give us

but little knowledge." n If " knowledge " were to exceed what

the thing is, it would be falsity and not knowledge. The

knowledge of anything must be confined to what the thing is,

" measured " by it. When we have learned all that motion or

matter is, in itself, and nothing more, our knowledge, despite the

difficulty in acquiring it, is very poor in content, because there is

so little existential content in the object of our knowledge. What

10 In XII Mela., lect. 6, n. 2518; leet. 5. n. 2498; lect. 9, nn. 2558, 2565,

2566. (Numbers of sections are from the Marietti edition of the commen-

tary on the Metaphysica, the Leonine edition of the commentary on the

Physica.)

11 In II Meta., lect. 1, n. 280; cf. In I Physic., lect. 7, n. 3. The author

of De Natura Generis, whether St. Thomas or not, ia explicit in the same

vein. " We shall first take up that with which all knowledge must begin

and end. I mean existing reality. Existing reality is the prime object of

the intellect. The degree to which anything exists is the only degree to

which it can be known."â€”c. 1. Cf. In IX Meta.
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Laws of Motion 21

motion implies is very rich in content, but what motion is, is so

poor as almost to escape the grasp of knowledge.

WHAT " POSSIBLE " MEANS

But if knowledge is of existent reality, is there no knowledge

of the possibles? And does not St. Thomas discuss the possibles

in the Metaphysics? In approaching these questions we must

remember that all knowledge is derived from experience, and

there is no experience except of actually existing things. In this

way knowledge of the non-existent is anchored to existence, nor

can it so transcend experience as completely to part company

with it. A potentiality, even an objective potentiality or a pure

possible, is known only through some existing reality. But, al-

though St. Thomas discusses, and concedes our knowledge of,

" possibles," it would be a mistake to identify them with what is

meant by the term in most manuals of Ontology; and a much

greater mistake to identify them with the Platonic " Ideas."

What he means by a " possible " is an already existing thing

with a passive potency for change. Thus in the Physics he speaks

of the mobile, the very body which is undergoing change, as

" possible." It is synonymous with the movable. " Motion is

the actuation of the possible, precisely as possible" (In HI

Physic., lect. 2, n. 8).

So insistent is he on defining " possible " with reference to the

actual that he seems to give almost a Cartesian definition:

" Possible things, deriving their name from ' potency,' all have

reference to one first potency which is the prime active potency,

the source namely of change in another precisely as other. For

a thing is said to be ' possible ' from the fact that there is some-

thing else which has active power over it " (In V Meta., lect. 14,

n. 975). But it is clear that St. Thomas is not speaking of the

"pure" or objective possible, as Descartes was; he is speaking

of the already existing mobile, being reduced to further actuation.

That actuation is motus, and motus is the actuation of the mobile

(In III Physic., lect. 4, n. 1). Enforcing the same theme he

continues:

Among other acts the most known and evident to us is motion,

which is sensibly perceived by us. To it therefore was first given the

name " act," and from motion the name was extended to the others.
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22 Physics and Philosophy

For that reason, " being moved " is not said of non-existing things,

though some other predicates are affirmed of the non-existent. Thus

we say that the non-existent are conceivable or imaginable or even

desirable, but we do not say they are being moved. Because, since

" being moved " implies an actual existent, it would follow that the

non-existent existed (In IX Meta., lect. 3, nn. 1805-6).

Here we may be given pause by the statement that " some

predicates are affirmed of the non-existent." But these predicates

express " privation and negation," and as such they imply an

existing something just as truly, though not so evidently, as

motion does, because "privations and negations are said to 'exist'

in that they remove something" from an existentâ€”which existent,

we are reminded, is ultimately substance. For " to this [to sub-

stance], as to the first and fundamental, all the others are re-

ferred." That is only another way of saying that if anything

exists, substance must exist. Substance (of some kind) is a neces-

sary existent. Hence any predicate totally dissociated from

existent substance would be vacuous. All predicates with any

meaning must directly or indirectly assert existing substance.

EXISTENT REALITY DETERMINES TRUTH

In all this, the point which St. Thomas is making is that exist-

ence is the determinant of truth, and that truth is not the deter-

minant of existence. With Plato it would seem to be the other

way round. He seemed to argue: the " ideas " are necessarily

true, therefore they must somehow exist. The positions of the

two men are diametrically opposed. Yet one may, with the proper

explanations and without deserting St. Thomas' stand, speak of

the " necessary and eternal possibles." Such possibles do not

actually exist, and whatever status one accords them they must

not be understood as anything prime and underived; in their very

concept they presuppose an existent something. St. Thomas how-

ever does not use the word in that sense. In the fifth book of

Metaphysics, for instance, the term " possible " constantly recurs,

but whenever he uses it, not as an adjective but as a noun, he

means an existing being with a potency for change. Thus only

the patient is called a possible. (If the agent be referred to as

possibilis, that is by way of extrinsic denomination with refer-

ence to the passive potency of the patient which the agent

actuates.) In the ninth book he returns to the same theme, de-
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Laws of Motion 23

claring that it is by reason of its passive potency that a " pos-

sible " may be substantially or accidentally changed. " It fol-

lows that none of the bodies substantially incorruptible is an ens

in potentia if we take ' incorruptible ' and ' ens in potentia' in

reference to substantial change " (In IX Meta., lect. 9, n. 1871).

These " incorruptibles " are not in potency even to motion itself,

for they already have that, but only to " ubi."

Whatever is being moved by a sempiternal motion is not in potency

, to the motion itself; but the motion of the heavens is sempiternal

according to what is taught in the Eighth Book of the Physics. It

follows that the sun and the stars and the whole heavens are always

acting because they are always in motion, and by their motion they

act. . . . This is said in conformity with the nature of the heavenly

bodies as we learn that nature from observation â€” but not to the

prejudice of the divine will, on which their motion and their exist-

ence depend (In IX Meta., lect. 9, nn. 1876, 1879).

This passage not only shows how the accepted astronomical

theories of the Physics are employed as exemplifications of basic

metaphysical doctrines, but the closing remark makes us wonder

whether St. Thomas was not tempted to add: Prior to their exist-

ence the heavens were pure possibles. If he was tempted, he did

not yield. As always, he seems to be afraid that such possibles

might be mistaken for Plato's " separated forms." In fact he

closes the chapter with an attack on them.

Plato postulated separated forms which he claimed most truly

existed. It is as if I were to postulate a separated knowledge, which

he called " knowledge by itself." Such knowledge he said was the

foremost in the order of things knowable. The same for ' motion by

itself' in the order of things movable. But, by the arguments just

given, something must first exist prior to any " knowledge by itself."

For it was shown that the actual is by its perfection prior to potency.

And knowledge is itself a kind of potency (In IX Meta., lect. 9, n.

1882),

St. Thomas is always primarily seeking the cause which ac-

tuates, and since only the existential can actuate, the goal of

knowledge for him is the existent. Only subsequently is he inter-

ested in what is actuated, the potential, " the possible." In

Plato's system the world of ideas was the primary; in St.

Thomas', more so even than in Aristotle's, the world of ideas is

a derivative. Nowhere can we free ourselves from the existent
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24 Physics and Philosophy

as the object of knowledge, not even when we deny existence.

It is true that " Negations of the things [accidents, generation,

etc.] related to substance, or even of the substance itself, are said

' to exist.' Thus we say, ' The non-existent is non-existent.' But

that could not be said unless existence somehow pertains to its

negation" (In IV Meta., lect. 1, n. 539).

The Metaphysics, then, is not a treatise on things remote from

and foreign to the actual world. It is an exposition of existing

reality; and by the same token our mastery of it must stem from

and be rooted in actual experience. When we say that the sub-

ject of Metaphysics is " being," we mean existing being and what-

ever is implicit in such being. At the top of the list stands sub-

stance. " For ' being, ' simply, means that which has existence in

itself, namely substance. Other things are called ' beings' be-

cause they belong to this being " (In VII Meta., lect. 13, n. 1;

In XI, lect. 3, n. 2197; In XII, lect. 1, n. 2419; In V Physic.,

lect. 2). Substance is being par excellence, and it may be mater-

ial or immaterial. Next highest on the list is active potency.

Active potency is an actus, it signifies existence â€” not the ab-

sence thereof, as passive potency doesâ€”and it is the counterpart

of the " possible " (In V Meta., lect. 14, n. 975).

ACT AND POTENCY

The subject-matter of the Metaphysics falls neatly into act

and potency. But when we turn to the material world we are

met by the disturbing fact of motion. Motion seems to be neither

act nor potency, or else both.

It is to be noted that one thing may be in act only, a second in

potency only, and a third midway between potency and act. Now

what is in potency only is not yet being moved; what is already in.

completed act has already been moved; therefore that thing is being

moved which is midway between pure potency and act, partly in

potency and partly in act (In III Physic., lect. 2, n. 3).

Motion is neither simply act nor simply potency. It is incom-

plete act, it is an actuation in process of further actuation.

" Though such an act is difficult to comprehend, because of the

mixture of act and potency, yet that there be such an act is not

impossible; it is a fact" (In HI Physic., lect. 3, n. 6). Here is

the province of the Physics â€” motion and its implications. Al-
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Laics of Motion 25

though the implications ramify far and wide, their center is al-

ways ens mobile.

Plato could find an " idea " for whatever was simply act. He

could find none for the mixture of act and potency which is mo-

tion. Here is where St. Thomas best shows how he bases his

knowledge on the existential world. Explain it as you will,

motion is a fact. "Among other acts the most known and evi-

dent to us is motion, which is sensibly perceived by us " (In IX

Meta., lect. 3, n. 1805). Let metaphysics consider things which

are act only or potency only, the material world forces us to con-

sider that which is both potency and act. Motion, with all it

involves, demands a special treatise, and whether that treatise

should come before the Metaphysics or after it, the Physics treats

a special case of reality.

Since motion is such an elusive thing, one might be tempted to

relegate it to the realm of the imaginary and unreal. That is

practically what is done by many modern philosophers who rep-

resent motion as " atomic "; they atomize it into a succession of

static states or " stills." St. Thomas does not refuse to face the

facts. He could indeed have dodged the issue by translating

Aristotle's definition by " actus entis," and so have left the exis-

tential nature of motion in doubt. Instead, to preclude any mis-

understanding, he employs a term he does not often use, " exist-

ent ": " Motus est actus existentis in potentia, secundum quod

huiusmodi" (In III Physic, lect. 2, n. 3). With both "actus" and

" existentis " in the definition he leaves no doubt about his put-

ting motion in the existential order. Moreover he faces the fact

that although the categories are a complete classification of exist-

ing things, motion is not one of them. It has to be " reduced "

to the categories. And, unlike prime matter which is reduced to

the single category substance, motion is reduced to four; directly

to quantity, quality, and place, indirectly to relation. After his

masterly discussion of the categories, or predicamenta, and mo-

tion's place in them (In HI Physic, lect. 5, n. 15) you feel that

he has successfully weathered the supreme test of the existential

philosopher.

IMPORTANCE OP THE PHYSICS

It is not to be thought of course that motion is the only subject-

matter of the Physics, nor the only difficult one. Material things

'
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26 Physics and Philosophy

are so fraught with imperfections and indefinites (" infinities ")

that, though their existence is obvious, they are lowest in the

scale of existence and are barely over the border-line. Meta-

physics can serenely treat substance as such without ex professo

descending into the maelstrom of the material world. Many a

man shrinks from that adventure, because, as St. Thomas says in

the opening Lectio of the Physics, material things, though the

objects of our immediate experience, require the greatest amount

of observation and inductive study before they can be organized

into a " science." Yet that work must be done, and constantly

revised, lest metaphysics itself become dissociated both from ex-

perience and from the actual world. That such has been the fate

of many a spurious metaphysic is too well known to need com-

ment, and it has brought upon even genuine metaphysics a most

unmerited contempt.

It must not be forgotten that material things, though the least

of beings, clamor the loudest for an explanation. Witness St.

Thomas assigning fewer tasks to mathematics and metaphysics

than those that are the lot of the philosophy of nature (In I

Physic., lect 1). Not only the elements and integral constituents

of bodies but their material, formal, final, and efficient causes

must be investigated. There are, besides, such concomitants as

time and space and the infinite divisibility of the continuum. In

a word, the extreme of passive potentiality is found in material

things; they are, more than anything else, the " corruptibles,"

the " possibles," and they challenge the philosopher to discover

the corresponding actualities. Perhaps the angels do not need

metaphysics, or not our kind of metaphysics, but for us humans

immersed in this material world through which alone we can

contact all reality, metaphysics must grow out of that world.

WHAT SCIENCE NEEDS

Perhaps the greatest mission of our metaphysics today is to

justify itself in the eyes of the scientists and to show them that

it is what they need in order to rationalize their various scientific

disciplines. Science has come to mean for many a mere state-

ment of the succession of antecedent and consequent phenomena,

without any connection other than the succession. There is no

statement, rather there is a denial, of anything being produced

by its antecedents. That is a denial of efficient causality. And
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Laws of Motion 27

though a recognizable uniformity of structures and activities is

accepted, yet with the rejection of final causality, and, as a con-

sequence, formal causality, no reason can be given for that uni-

formity, which is of the very essence of scientific knowledge.

But, granted true continuous change, there is nowhere else so

insistent a need for a continuously operating efficient cause. So

long as things continue in the condition in which they are, whether

that be motion or rest, the evidence of such cause is remote.

But when things are in the process of change, the evidence is

immediate and as prolonged as the process. Inquiry is the watch-

word of science, but science has repudiated the inquiry into

causes. To lull ourselves into a sense of reasonableness in this

repudiation we have employed such soporific phrases as " chang-

ing things," as though change were the inherent nature of things

and a rational ultimate. The Physics of St. Thomas should con-

vince any one that if by " changing thing " you mean that a

thing may change itself, your statement is irrational, for nothing

can have such a nature. The subject of change is never chang-

ing, it is being changed. The thing which is undergoing change

is a patient, a " possible," and it needs an agent distinct from

itself to effect the change.

So completely have we lost sight of the fact that change is

pati, that there is in modern languages no real synonym for the

Latin " patitur " or " passio." The truth is that when change is

predicated of what we call " changing things " it cannot be cor-

rectly expressed by either an active or an intransitive verb, but

only by a passive. These things are not changing, they are being

changed. And if you say to a modern savant that the uniformity

of structure and activity of material things is due to formal and,

ultimately, to final causes, he will think that you are bringing in

what he calls " religion " instead of science or philosophy. Yet

this same man appeals to the same existential visible world which

St. Thomas used as the starting point of his entire philosophy.

Not only does St. Thomas start with it, he never loses sight of it.

Though he scales the heights of metaphysics he never forgets that

his ladder rests on the solid earth. But today the battle is not

primarily on the heights of metaphysics, it is in Physics, as Aris-

totle and more especially St. Thomas, understood the term.

'
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IV

WHAT MOTION IS *

Lectio 1. Motion and its Implications

1-2. Nature is the source of motion and mutation, as is clear

from the definition given in the Second Book. (The difference

between motion and mutation will be explained in Book Five.)

And since motion enters the definition of nature, then not to

know motion is not to know nature. So, our purpose being to

expound the science of nature, we must explain motion.

3. Aristotle first takes up certain concomitants of motion;

because, first of all, when one discusses any subject he must dis-

cuss the questions it gives rise to. The subject and its concomi-

tants form one science.

Intrinsic to motion is the ' infinite.' That is because motion

involves the study of continuities (Cf. Book VI). And the ' in-

finite ' enters the definition of the continuum. The additive

infinite of number derives from the infinite division of the con-

tinuum. Thus, authors defining the continuum say, for example,

that it is divisible in infinitum. There is also another definition

given in the Predicamenta: a continuum is that whose parts are

inclosed within a single common boundary. Since a continuum

is a total, it can be defined by its parts. But the parts are re-

garded in two ways with respect to the total: as the continuum

is composed of these parts; or is resolved into these parts. The

definition here is by way of resolution; in the Predicamenta by

way of composition. It follows that the ' infinite ' is intrinsic

to motion.

Others things are extrinsically consequent on motion; these are

its extrinsic measures, as place, vacuum and time. Time is the

measure of motion itself. Of the mobile body the measure really

* A translation of the first five Lectiones, Book Three, of St. Thomas's

Physics.

The only omissions are the analytic references to Aristotle's text, which

usually occur at the beginning of paragraphs; otherwise, they are indicated

by dots. Marginal numbers are those of the Leonine Edition.

28

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r@

a
ri

zo
n
a
.e

d
u
 (

U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

2
-0

4
-1

4
 0

6
:1

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/u
c1

.b
3

9
2

2
2

7
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



What Motion Is 29

is place; though in the opinion of some vacuum is the measure.

That is why he says there cannot be motion without place,

vacuum and time. The fact that not every motion is local is no

obstacle, because only what exists in a place is subject to motion.

Every sensible body is in a place, and only of such can there be

motion. Besides, the first motion [that of the outer sphere] is

local motion; if it be stopped, all others will stop. (Cf. Book

VIII.) Hence, for the reason given, these four concomitants of

motion are subjects for the philosopher of nature.

4-5. Another reason he gives is that these four are common to

all things physical. Since therefore the Physics is about all of

corporeal nature these subjects must be taken up first; because,

as was said at the beginning, the study of the general attributes

precedes that of the specific. And among the general, motion

must be treated first, because the others are consequent on it.

6. He sets down three headings. The first is that ' being' is

divided into potency and act. This is not a division into cate-

gories, because potency and act are found in every category.

Secondly, ' being' is divided into the ten categories. Of these

the first is hoc aliquid, that is a substance; another is ' how

much ' or ' what kind ' or some of the other predicamenta. The

third heading is about a single category, relation; because motion

in some way belongs to this category, in that the mover is re-

lated to the mobile.

About this last it is to be remarked that, since relation has a

most tenuous existence, consisting as it does only in a reference

to something else, it has to be founded on some other accident.

The more perfect accidents are nearer to the substance, and it

is through their mediation that the other accidents inhere in the

substance. Now relation is especially founded on the two that

have respect to something else, namely quantity and action.

For quantity can be the measure of something external to it;

and an agent activates something else. Some relations therefore

are founded on quantity; and in particular on number, which is

basic to measuring, as is clear from ' twice, ' ' half,' ' the square '

and other powers, and the like. So also ' same,' ' like,' ' equal'

are founded on ' unity,' which is the elemental constituent of

number. Other relations are founded on ' actio' and ' passio,'

either by past act, as father is related to son, or by the power to
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30 Physics and Philosophy

act, as master to a slave over whom he has control. This head-

ing the Philosopher explains fully in the Fifth Book of the Meta-

physics. In the present passage he touches on it briefly, saying

that one kind of relation is by way of excess and defect, and this

is founded on quantity, as ' twice ' and ' half '; another relation

is that of agent and patient, mover and moved, which clearly

have relation to one another.

7. Then he shows how motion is reduced to these headings.

There are two steps. He first shows that there is not any motion

outside the categories of those things in which motion may occur.

Secondly, motion is divided as the categories are divided. About

the first, it is to be noted that, since motion, as will appear later,

is an imperfect actuation, and since the imperfect comes under

the same category as the perfect, not indeed as a species of it,

but by reduction (as prime matter is in the category 'substance'),

it follows that motion is not outside the categories of the things

in which motion can occur. . . . And this is clear from the fact

that everything which is being moved is being moved either with

respect to substance, or quantity, or quality, or place, as will be

shown in the Fifth Book. But we are not to understand that to

these categories there is something univocally common, as their

genus, something not restricted to a single category, but the genus

of them all. ' Being' of course is analogously common to them,

as will be shown in the Fourth Book of Metaphysics. It is plain

then that neither motion nor mutation is outside the said cate-

gories; because nothing is outside them, seeing that they are a

complete division of being. How motion is connected with the

category of action or passion, will be shown later.

8. He then shows that motion is divided as the categories are

divided. A thing may belong to any of the categories in one of

two ways, either as perfect or as imperfect. The reason for this

is that privation and possession is the prime contrariety, and is

found in all contraries (Cf. Metaph. X). Hence, since all the

categories are open to contraries, there must be in all the cate-

gories the perfect and the imperfect. Thus in ' substance' one

thing is like form, another like privation; in ' quality' one is

like white, which is perfect, the other like black, which is as it

were imperfect; in ' quantity' the one is the perfect size, the

other imperfect; in ' place' one is high, which is like the perfect,
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What Motion Is 31

one low as imperfect; or the light and heavy which are put

under ' place' because of their tendency. Hence there are as

many classes of motion as there are classes of being. For the

species of motion vary according to the different categories of

beings; thus augmentation, a motion in 'quantity,' is different

from generation, which is motion in ' substance.' The species of

motion also differ as perfect and imperfect in the same category;

for generation is a motion in ' substance' toward form, corrup-

tion toward privation; and in ' quantity' growth is toward the

perfect size, diminution toward the imperfect size. Why two

species are not indicated in ' quality' and ' place' will be ex-

plained in Book Five.

Lectio 2. The Definition of Motion

1. The Philosopher has discussed the necessary preliminaries

to the definition of motion. Here he defines motion. First in

general, then in particular.

2. About motion in general, it is to be noted that some authors

define motion as any transit that is not sudden, from potency to

act. Their mistake is to insert in the definition of motion things

that are posterior to motion. For transit is a species of motion.

Also the ' sudden ' in their definition brings in time; because that

is sudden which happens in an indivisible instant of time. But

time is defined by means of motion.

3. Hence it is altogether impossible to define motion by the

prior and the better known, in any way except as Aristotle here

defines it. As was said, each category is divided into potency

and act. Now, since potency and act are prime divisions of

being, they naturally are prior to motion; and that is why Aris-

totle uses them to define motion.

It is to be noted, then, that one thing may be in act only, a

second in potency only, and a third midway between potency and

act. Now what is in potency only is not yet being moved; what

is already in completed act has already been moved; therefore

that thing is being moved which is midway between pure potency

and act, partly in potency and partly in act. This is clear in

the case of alteration. For when water is only in potency hot,

it is not yet being heated; but when it is already boiling, the

process of heating is terminated. On the other hand, when it is

--
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32 Physics and Philosophy

acquiring something of heat, though imperfectly, then it is being

moved toward heat; for what is being heated acquires gradually

more and more heat. This imperfect actuation of heat existing

in the heatable subject is motion; not indeed by reason of what

it already actually is, but because, already existing in act, it is

still tending toward further actuation. This is so because, if the

tending to further actuation were stopped, its very actuation,

however imperfect, would be, not motion, but the terminus of

motion. This is the case when something is halfway heated.

On the other hand the tending toward further actuation belongs

to an ' existent in potency to such actuation.' Likewise if the

imperfect act be considered only as potency to additional actua-

tion, it has not the nature of motion, but is the starting-point of

motion. As the process of boiling can begin from the freezing-

point, so too can it begin from the lukewarm. Therefore the

imperfect actuation has the nature of motion, at once as a potency

with respect to further actuation, and as an act with respect to

the less perfect. Consequently motion is neither the potency

of the existent in potency, nor the act of the existent in act;

instead, it is the actuation of the existent in potency. It is called

' act' in reference to a preceding potency; whereas it is said to

be ' of a thing in potency ' in reference to further actuation.

Therefore, most properly does the Philosopher define motion as

the ' entelechy, ' i. e., ' the actuation, of an existent in potency,

precisely as being actuated.'

4. He then exemplifies the definition in all the species of mo-

tion. Thus alteration is the actuation of the alterable as being

altered. But motion in ' quantity ' and ' substance ' have not a

single name, as motion in quality is called alteration; so he

gives two names for motion in quantity. He says that the actua-

tion of the augmentable and its opposite, the diminishable, is

augmentation and diminution. That of the generable and cor-

ruptible is generation and corruption. That of the locally mut-

able is local motion. He here takes motion broadly for mutation,

not strictly, as contrasted with strict generation and corruption,

as will be explained in the Fifth Book.

5. He next explains the different parts of the definition. First

with regard to motion as ' act, ' then ' or the existent in potency,'

and thirdly ' as being actuated.'

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r@

a
ri

zo
n
a
.e

d
u
 (

U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

2
-0

4
-1

4
 0

6
:1

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/u
c1

.b
3

9
2

2
2

7
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



What Motion Is 33

About the first he makes two observations. An act is that by

which a subject previously in potency to something, actually be-

comes that something. But a subject previously in potency is

actually becoming while it is being moved. He says it is clear,

then, that motion is just that, namely an actuation. For in-

stance, ' buildable' implies a potency to something. But when

in keeping with that implied potency, the buildable is being re-

duced to act, we then say that it is being built. The fashioning

it is receiving is its actuation. The same holds for all other

motions, as teaching, healing, tumbling, dancing, adolescence

(growth) and aging (diminution). It is to be noticed that before

anything is moved it is in potency to two actuations; namely to

the perfect actuation, which is the terminus of the motion; and

to the imperfect actuation, which is the motion. Thus water

before it begins to be heated is in potency both to being heated,

and to boiling. But while it is being heated it is being reduced

to imperfect actuation, namely motion; but not yet to the per-

fect actuation which is the terminus of the motion; with respect

to that it continues in potency.

6. Secondly, he explains how motion is 'the actuation of an

existent in potency.' Here is his reasoning. Every actuation is

properly the actuation of that in which it is always found.

Daylight is always found in the atmosphere, and for that reason

it is the actuation of the atmosphere. But motion is always

found in some ' existent in potency.' Therefore motion is the

actuation of an existent in potency. To explain the minor prem-

ise, he says that in some cases the identical thing is both in

potency and in act, though not simultaneously nor in the same

respect. Thus a thing is hot in potency and cold in act. So, too,

many things act and are acted upon by one another, in the sense

that each in its own way is in potency and in act with respect

to the other. And since all the sublunary natural bodies have the

same sort of matter, therefore in each there is potency to that

which is actual in another. Thus in all such there is something

which acts and is acted upon, moves and is moved. For that

reason it has seemed to some that absolutely every mover is also

being moved. More will be said about that later on. As will be

shown in the Eighth Book of this work and in the Twelfth of the

Metaphysics, there is a mover which is immobile, because it is

not in potency but in act only. When, however, any actual
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34 Physics and Philosophy

existent, possessed of a potency, is moving either itself or some-

thing else, in whatever way it is ' mobile' (that is, capable of

being reduced to the act of motion) ; then, whether it be moved

by itself or by another, its motion is its actuation. Whence it is

that things in potency, whether they are acting or being acted

upon, are being moved; because in acting they are subject to

reaction, in moving they are being moved. Thus fire when it acts

on kindling is reacted upon to the degree of the smokiness of the

flame.

7. Lastly he explains that clause in the definition of motion

which reads ' as being actuated.' First by an example. He says

it was necessary to add ' as being actuated,' because the thing

which is in potency is also something in act. And although the

existent in potency and in act is the same subject, it is not the

same with respect to its being in potency and its being in act.

Thus the brass is actually brass and in potency to being a statue,

but the reason why it is brass as such is not the same as its

potency for the statue. Now the motion (molding) is not the

actuation of the brass as brass, but its actuation as in potency

to the statue; otherwise as long as it remained brass is would

have to continue being molded, which is clearly false. So it was

correct to add ' as being actuated.'

8. He then gives an argument from the ' contraries.' It is

evident that the same given subject is in potency to contrary

things. Thus lymph or blood is a single subject in potency to

health or disease. But being in potency to health is one thing,

being in potency to disease is another. (I mean of course with

respect to the different objectives.) Otherwise, if ' can be sick '

and ' can be well' were the same, it would follow that to be sick

and to be well were the same. It is evident then that the reason

why the subject is a certain kind of being is not identical with

its potency to something else. Otherwise, the potency to one

thing would essentially be the same as the potency to its oppo-

site. So also color does not mean the same as being seen. Hence

it was necessary to say that motion is the actuation of an actu-

able subject ('possibilis') precisely as being actuated ('possi-

bile'); lest it be thought that motion is the act of the thing

itself which is in potency, considered as that precise kind of

subject.
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What Motion Is 35

Lectio 3. Defense of the Definition

1. After giving the definition of motion and explaining its sev-

eral phrases, he here turns to defending the correctness of the

definition; first directly, then indirectly.

2. His direct defense is the following. A thing in potency is

one that can be in act. Now, a buildable is in potency. There-

fore there can be some actuation of the buildable precisely as

being built. This is either the house or the building process.

But the house is not the actuation of the buildable as being built,

because the ' being built' as such is being reduced to act while

the building process is going on. But when it is already a house,

it is no longer being built. We are left with the conclusion that

the building process is the actuation of the ' being built' as such.

But the building process is a motion. Therefore motion is the

actuation of an existent in potency precisely as being actualized.

The same holds for all motions. It is evident then that motion

is the kind of actuation it was declared to be. Only while any-

thing is being moved, it is in such actuation; neither before nor

after that. Before that, when it is in potency only, the motion

has not begun. After that, when it has altogether ceased to be

in potency, there is no motion because it is in completed ac-

tuation.

3. His indirect defense of his definition is that motion is not

correctly defined any other way. There are three steps to his

argument. He first states his own position; secondly he sets

down and refutes the definitions given by other authors; thirdly

he gives the reason why they have so defined motion. Under the

first heading he declares that it is clear that motion is correctly

defined, from two considerations: from the fact that the defi-

nitions which others have given are inapplicable; and from the

fact that motion cannot be defined any other way. The reason

is, because motion cannot be put in any other classification than

that of the actuation of an existent in potency.

4. Under the second heading he rejects other definitions of

motion. Others have defined motion in three ways.12 They have

said that motion is otherness, because that which is being moved

is always other and other. Likewise they have said that motion

12 Cf. Plato, Soph., 256"-*; Tim., 57Â«, 58<=
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36 Physics and Philosophy

is inequality, because what is being moved is always nearer and

nearer to its term. They also said that motion is that which

is not, or non-being, because that which is being moved, while it

is being moved, does not yet have that to which it is being moved.

Thus what is being moved toward whiteness is not yet white

These definitions the philosopher disposes of by three consid-

erations. First, with regard to the subject of motion. For if

motion were otherness or inequality or non-being, then whatever

subject these inhere in, must necessarily be being moved; be-

cause whatever is the subject of motion is being moved. But

things which are other need not, simply because they are other,

be in motion; neither must the unequal, nor the non-being. It

follows that otherness, inequality, non-being are not motion.

Secondly, with regard to the terminus ad quem, motion and

mutation are no more toward otherness than toward likeness, no

more inequality than equality, no more toward non-being than

toward being. Generation is a mutation toward being, corrup-

tion toward non-being. Hence motion is not otherness rather

than likeness, or inequality rather than equality, or non-being

rather than being. Thirdly, with regard to the terminus a quo,

just as there is a motion away from otherness, and from in-

equality, and from non-being, so there is also a motion away

from their opposites. Therefore motion should not be put in

these classes any more than in their opposites.

5. Lastly he gives the reason why his predecessors have so

defined motion; first the immediate reason, then the underlying

cause. First, then, the reason why the Ancients put motion in

the said classifications (namely otherness, inequality and non-

being) is that motion seems to be an indeterminate thing, that is,

incomplete and imperfect, as though it had no determinate nature.

And because it is indeterminate, it ought, so it seems, to be put

in the class of privations. For Pythagoras set down two orders

of things, and in each of these he set down ten principles. The

principles in the second order were called by him 'indeter-

minates,' because they are privatives. They are not determined

by a form in the category of substance, nor by a form of quality,

nor by any special form existent in one of these, nor by the form

of any of the other categories. In the one order the Pythagoreans

were wont to put these ten: finite, odd, one, right, masculine,

rest, straight, light, good, equilateral triangle. In the other:
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What Motion Is 37

infinite, even, plurality, left, feminine, motion, curved, darkness,

evil, not equilateral.

6. He then gives the reason why motion is put among the in-

determinates. It is because motion can neither be put under

potency nor under act. It if be put under potency, then any-

thing in potency, say, to a certain size, would be changing in size.

If it be included under act, then anything that had actually

attained its size, would still be changing in size. Now it is in-

deed true that motion is an act, but it is an imperfect act, inter-

mediate between potency and act. That it is imperfect act is

clear from the fact that the thing whose act it is, is an existent

in potency, as was said above. And that is why it is difficult to

grasp what motion is. At first thought it seems that it is either

simply act, or simply potency, or is contained under privation,

just as the Ancients said it was contained under non-being and

inequality. But none of these is possible, as has been shown.

There is left, then, only the aforesaid way of defining motion:

that it be such an act as we have declared; an act, namely of an

existent in potency. Though such an act is difficult to compre-

hend, because of the mixture of act and potency; nevertheless

it is not impossible that such an act occur, for it does occur.

, â€¢ ; <l I ,

Lectio 4. Subject and Cause of Motion

1. Having defined motion, the Philosopher here determines

whose act the motion is, whether it is the mobile's or the mover's.

It can be said that he now gives another definition of motion

which to the previous definition is as the material to the formal,

and as conclusion to the premise. Here is the definition: motion

is the actuation of the mobile in as much as it is being moved.13

13 The phrase, " in quantum est mobile," might have been omitted, and

the definition made to read: " Motion is the actuation of the thing being

moved." But St. Thomas was unable to express it that way in Latin, be-

cause that language has no present participle passive, such as the English

"being moved." To overcome this difficulty he resorts either to the present

indicative, " quod movetur," or to the verbal noun, " mobile." Both sig-

nify that the body is now being moved. Aristotle had a similar difficulty.

There is indeed a present participle passive in Greek, but it is indistin-

guishable from the middle voice. The reader could not tell whether it

meant " moving itself" or " being moved " by another. Such ambiguity

would have been fatal to Aristotle's doctrine on motion.
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38 Physics and Philosophy

This definition follows from the previous one. For, motion is the

actuation of an existent in potency, precisely as being actuated;

but such existent is the mobile, and not the mover; because the

mover as such is an existent in act; therefore motion is an actua-

tion of the mobile, precisely as being actuated.

2. About this he makes three observations: that motion is the

mobile's actuation; how it is related to the mover; and how a

certain difficulty is answered. ... To begin with, he grants that

it does happen that a mover is also moved.

3. That a mover may also be moved he shows in two ways.

First because anything which is now in potency and afterwards

in act, is in some manner moved. But the mover is seen to be

first a mover in potency, then a mover in act. Such a mover is

therefore being moved. That is why he says that every mover,

since it is in some sense a mobile in potency to motion, is moved.

This is clear from what has been said, namely, motion is the

actuation of an existent in potency. That is the case with every

physical mover: every physical mover is also being acted upon.

4. The same is clear from another consideration. If a thing's

being deprived of motion is its coming to rest, then that thing

has motion. And since losing motion and being put in motion are

opposites, their production concerns the same subject. But the

mover's privation of motion, its cessation from motion, is called

coming to rest. Things are said to be coming to rest when they

are ceasing to act. Every such mover, therefore, namely one

whose privation of motion is its coming to rest, is itself under-

going change.

5. He then shows how it happens that the mover is moved.

That happens not by the fact that it is doing the moving, but

from the fact that it moves by contact. To move is so to act as

to move something. That which is thus affected by the mover,

is the thing being moved. But the acting is by contact, since

bodies act by touching. It follows that the agent is simultan-

eously a patient, because by touching the other, it itself suffers

a change. This is so when there is mutual contact, when what

touches is also Couched. That is the case with things which share

the same matter; each of them is affected by the other when they

touch one another. However, the celestial bodies, because they

do not share the same matter with the inferior bodies, so act
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What Motion Is 39

upon them as not to be affected by them, they ' touch but are

not touched,' as is said in the First Book De Generatione.

6. Returning to his .definition, he concludes from what has

been said, that although the mover be moved, nevertheless motion

is not the actuation of the mover, but of the mobile as such.

To be moved is merely incidental to the mover, and does not

belong to it essentially. Hence, if anything is being moved, in

the sense that the motion is its own actuation, the motion is not

the actuation of a mover but of a mobile. That motion is merely

incidental to the mover is clear from what was said above;

namely, the motion, which is the actuation of the mover's potency

for change, comes to the mover from its contact. Hence while it

is acting it is also being acted upon; so its being moved is inci-

dental to the mover. That it does not belong to the mover

essentially he makes clear from the fact that the mover is always

some form: in substantial transmutation the mover is some sub-

stantial form; in alteration, it is some qualitative form; in aug-

mentation and diminution, some form in the genus of quality

is the mover. These forms are the causes and originators of the

motion, because every agent acts by its form. That is because

every agent acts to the degree in which it is actual. Thus actual

man, from what is potentially man, produces actual man. But,

since everything is actual by its form, it follows that the form is

the moving principle. Consequently, to produce motion is due to

the thing's having a form, by reason of which it is in act. But

motion is the actuation of a subject still in potency; hence motion

is not the property of anything as mover, but as the thing

' being moved.' That is why in the definition of motion it is said

that motion is the actuation of a movable in the process of being

moved.

7. He now raises a difficulty based on the foregoing. It is an

old debate in certain circles whether the motion is in the mover

or in the thing being moved. But that problem is solved by

what has already been said. For it is evident that the actuation

of anything is in the thing of which it is the actuation. But the

actuation ' motion' is in the mobile, because it is the mobile's

actuation, though produced in it by the mover.

8. He goes on to explain how the motion is related to the

mover. First he states the proposition: that the act of the mov-

ing agent is no other than the actuation of the thing being moved.
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40 Physics and Philosophy

So, although the motion is the actuation of the thing being

moved, it is also in a way the act of the moving agent.

9. Th- re are three points in his clarification of the proposition.

First he shows that the mover has an act as well as the thing

being moved. For anything of which act and potency are predi-

cated has some act suitable to it. Now, just as the thing-being-

moved is so called because of its potency to be moved further,

and is said to have been moved because of its acomplished act

in having progressed thus far; so, too, a mover is a potential

mover because of its power to produce motion, and an actual

mover in the very acting whereby it is producing the motion.

To each, therefore, to the mover and the thing being moved, there

must belong some act.

10. Secondly, he shows that the act of the mover and of the

being-moved is the same act; for it is predicated of the mover

inasmuch as it is doing something, and of the thing-being-moved

inasmuch as it is receiving something; but that *hich the mover

by its action causes, is the same thing as that which the being-

moved by its passion receives. This is what he means by saying

that the mover is the activator of the mobile; that is, it effects

the actuation of the mobile. Wherefore the one act must be the

act of both the mover and the being-moved. The product of the

mover as the causal agent is precisely what is in the being-moved

as the patient and recipient.

11. Lastly he confirms the proposition by examples. For in-

stance, the transit is the same in fact from one to two, as from

two to one; but they differ in relation. Two, as the starting

point, is twice its term one; one, as the starting point, is half its

term two. Similarly, the space involved in ascent and descent is

the same, but they are called ' up ' or ' down ' because of the

difference of starting point and terminus. The same is true of

mover and being-moved. For motion, as proceeding from the

mover to the thing being moved, is the act of the mover, as it

is in the thing being moved, it is the act of that thing.

Lectio 5. Is Motion in the Mover or the Moved?

1 After the Philosopher has shown that motion is an act of

the mover and of the moved he takes up a difficulty concerning

that proposition. . . .
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