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Because of the extensive and almost inntmerable advances mada in the exporie
Jental sciences, it seemod evident to almost all learnmed men-that a division of
these sciences from philosophy and & recognition of tholr autonomy was natural,
just eré nocessary. But in this indepondence of theirs these experimontai studies
unjustiy arrogated almost-entiroly to themselves the- name of scionce. Thus arose
the ccmmon division of human knowlodgo into philosophloc and seientific, so that
philosophy and scionec were genorally considerod as two distinot parts of human
knowledgo, A great numbor of philosophors and sciontists applied thomscl¥es to
this problom of the true distintition botween philosophy ond scichce, and the reole=
tions to ba ostablished botwoen thome Howover, in recent yoars cortain scientifio
theorios, namoly, elootronic, rolativistic, and quantitivistic, havo boen présonted;
and tho consequonoces of thcso theorios soem to touch philosophy-and dostroy its
soparation from stienca. Booauso of thésé theorids this quostion was oncc more
brought into prominonce. At .thc prosont timo this rolatién botween philosophy and
scionco is much discussod by philosophors and sciontists, scholastics and non-scho=
lastics, in books, poriodicals, and congressos.

Bosides the ovident opportuncnoss of this quostion, its groat import also
appoars immodiatoly iIf ono corsidors that tho concepis of philosophy and scionco
dopond upon this division and that thc olarity or confusion of theosoc concopts is
diffusod throughout thoso fiolds. Cortainly tho fountain and origin of meny orrors
and confusions in contemporary philosophy is found in tho falsc or inoxact notion
of tho .rolation botwoon philosophy and scioncce Thoroforo in prescnte-day higher
ccclostdstical studios it -is wisdly and opportunoly cormandod, eccording to tho
norn of tho Apostolic Constitubtion, Dous Sciontiarum Domfnus, that professors should
lecturo on = end in addition that studonts should loara - thoso more important

quostions from mothomotics, physics, chomistry, biology and anthropology which have
o signifioant conncction with philosophy.

In conformity with tho critorion cnunciatod by Popo. Leo XIII as "tho bost
rulo for philosophizing™ neamoly, ™to sook out by contomplation now things, whilo
at the samo ‘timo rotaining tho ostatlishod wisdom of tho ahoionts,™ (1) wo havo
considorcd tho gonuino and anciont principlos of scholastic philosophy and tho
farthost advancos of mcdorn scicfioc; and our intontion is %o oxpound, in the in-
torost of truth, what must bo said about thosc rolations.

hmong tho opinions of tho oarly authors about this quostion, porhaps nong is
of such momont as tho viow of Ste Albort tho Groat, "who = with tho” approbation



2e

of: the roigning pontiff = contcmplatbd not only divinc things end truths of philo=~
sophy, but also attaincd end illustratod all othor human scioncos." (2) Likowiso,
among tho praisos of othors, Bartholomow of Lucca, Bishop of Torecllanus and a
contomporary of St. Albort, affirmed that Albort had groatly oxcollod among tho
doctors of his timo as far as tho cultivatién of all tho soidncos and a mothod of
tcaching is concornod. In this articlc wc shall considor thc opinion of St. Albort,
noting woll thc fact that this proposcd solution also conforms to tho dootrinc of
tho bottor kmown authors of Aristotclian-Scholastic philosophy. Most boautiful and
opportunc toxts on tho samo subjoct aro also found in St. Thomas, but tho nocd for
brovity prevents us Prom citing them hero. For the same reason we touch only light-
ly cortain quostions which would roquiro a groator oxplanation, in tho hopo that in
the futuro wo shall bo ablo to prosont thcm moro fully.

Sincc philosophy and scicnco havo many oxcoodingly diverso mecenings, it must bo
undorstood that in this papor both aro used in & rostrictcd senso. Thus all human
knowlodgc is dividod into two parts: tho onc is called philosophy, the othor
scionco; and similarly, thc oultivators of tho formor arc called philosophors, and
of tho lattor, scicntists.

Great difficulty is oxporiocnced in trying to assign both a propor vbjoet, bocauso
much varicty of opinion about this mattor is found among thoe diffcront authorse Abe
stracting from theso manifold opinions, in tlils dissortation wo chall indicato only
thc moro common critoria, at loast among scholastics, by which philosophy and scionco
aro distinguishod. What tho corroct distinction is and what can be said of thesc
various opinions will bo ovidont from thc solution given herc to thc quostion.

imong scholastics, porhaps thc morc common mothod of distinguishing philosophy
and scicnoc is through tho various kinds of- causos which aro assignod to cach ono.

Philosophy, thoy say, sooks ultimeto and romoto causcs, but scioncc socks proximato
and immodiato causocs.

Howover, ‘tho ultimato causos of sonsiblo things aro substancos, and thc proxi-
mato oouscs aro accidonts; thus it is somotimos said that tho objcct of philosophy
is tho substances of sonsiblo things and any othor highcr knowlodge, and that tho
objoct of scionco is tho accidonts of tho samo things, or rathor, the rclations
betwoon thesc acoidontse It is not doniod that philosophy elso troats of accidonts,
but it is said that it considors thom in rclation to substanco and not in so far as
they aro subjcet to sonsiblé oxporionece or mcasuro, as happons in tho positivo
scioncos and mathcmatios,

Furthormore, oll accidonts of sonsiblc things cither arc porcoived by thc sonsos
immodiatcly, and then for us their validity doponds ossontially upon sonsiblc oxpor=
ionco; or thoy arc oxprosscd by tho numbors or the formulac of mathomatics. On tho
othcr hand, substancos camnot bo porcoived immodietoly by the scnsos nor can thoy
bo oxprossod by tho numbors or formulae of mathcmatics. Thorofors, ono can stato
that the objcct of philosophy is reality which is attained by the .intolligence ‘alonc,
and tho objcct of scionco is tho reality of natural things which ig immediately por=-
colved by tho scnsos or-which is oxprosscd by methomatical formuleo., Briofly, the
rcality which is thc object of philosophy, they say, is that which is intolligible
only, but tho roality of scicnco is nlso sonsiblc and imaginablae.

The terms of Kontianism, 'noumcne! and ‘'phonomona,?! aro sometimos applied to

signify the samo thing; novortheloss, their signification is not wholly consistont
with the procdding metorial.
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From theso views they also infor that philosophy ncver properly and formally
doponds upon sciontific cxporionce or upon numbors as does scionco; .and conscguonte
ly tho formor is principally doductive whilo the lattor is inductive.

Finally, somo scholastics divide philosophy and scionco according to tho two
ways of domonstrating. Philosophy, they say, usos 'propter quid! causos (explain-
ing thc proper rooson why); but scicneo uscs 'quin' domonstrations and scoks and
oxhibits only 'quia' causes (knowlecdge of thc fact, but not of tho propor rcason
why)e. Becaousc of this philosophy is callod porfcct scioneco, and experimontal scionco
is callod imporfect scionco,

The first question that must bo considerod and solved is this: Do philosophy
and scionco so dofinod diffor essontially, or do thoy differ matorially and acoidon-
tally only? In othor words, is this division of human krowledge into philosophioc
and sciontific a division into distinet specioes, or only a cortain conventional
division, more or loss usoful, not negessarily signifying a spocific distinotlion?

It is ovidont that the rolations to bo -ostablished in tho ono and the other caso
would be totally diversc.

Almost all modorn scholastios, laying aside other opinions and speaking as if
thore wore no doubt ebout this question, assert that philosophy and science, accopted
in the modern sensc, aro spocifically distinct. They admit, however, that this
division is not found explicitly among the ocarly Aristotolians and Sgholastics who
included all scionce of whatover kind in philosophy, and who certainly included all
positivo sciencos in tho philosophy of nature. But the roason for such inclusion or
confusion, thcy say, was tho stato of positive sclonco which was so imporfoct that
it was not deoomod nocossary to proparo a spcecial trect. FHowever, sinco thosc ompir-
ical soioncos have been dovolopod, they say, to fuller maturity in our times, through
their marveolous advances, they arc justly declared autonomous, Thus the philosopher
is rostricted to a propor objoet of his own, namely, the ultimate and highest causes
of things. According to this interpretation, the earlior philosophors, at least the
most cminent omong them, such as Aristotle, St. Albert and St. Thomas, should have
had in thoir own day ossontially the same concept of philosophy as is now popular
in tho schools, and according to which tho positive sciences must be distinguished
spocifically from philosophy. If, howover, they didn't make this distinction expli-
citly, it must not be attributed to an ignoranco or confusion of this distinction, but
to tho imporfoction of tho oxporimontal scionces of that timoe. Thus to confuse them
as the early authors did, according to those scholastics, is to continuoc to live in
tho middle agos as if thero woro no progross mado in tho following centurios, or to
fell into that naive and now discardod ‘oonformism'! of the scholastics which attempted
to oxplain, in the 17th, 18th and 19th centurioes, now scientific advances through
anciant principlos of philosophy.

L completo solution of the quostion would roquire that all parts of philosophy,
namcly logic, motaphysics, natural philosophy and ethicg, bo compared with theo posi-
tive scioncos ond mathomatics. So as not to mako this treatiso excegsivcly long, wo
will dovote only a fow words to motaphysics, and then compare natural philosophy
with tho positive scicnces, sinco tho difficulty is principally botwoon thom.

First, it is noccssory to note that almost all modorn non-scholastic philosophors
ond sciontists end many of the scholastics who hold tho above montioned opinion con=-
fuse philosophy or at least spoculativo and real philosophy with moetaphysics itself.
Thoy considor cosmology and rational psychology as parts of metaphysicse Honco for
thom overy speculation and real philosophic cognition is metaphysical and vice versa,
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Therefore the names of philosophy and metephysics are not precisely employed. Those
who hold this opinion necessarily distinguish speoifically natural philosophy, as
they do metaphysics of which natural philosophy is part, from every other positive
science and mathematics. Hence the relations established between philosophy and the
soiences were the seme as the relations betweern metaphysics end the soclences. This
seems to be the reason why meny hold as evident the specific distinction between
philosophic and scientific knowledge.

But if netural philosophy, using the modern conotation of these words, differs
specifically from metaphysics, then it cennot be asserted that it also differs spe-
cifically from the positive sciences from the fact that metaphysics is already dis-
tinguished in this way. Hence if metaphysics and natural philosophy differ specif=
ically, the relations of both with the positive sciences will not be the seme. There-
fore the solution of the question is totally and necessarily different in each of
these cases,

In order to present what we consider to be a true solution which conforms to
the genuine principles of Aristotle and Ste Albsrt, we must begin with the following
question: Is speculative and real philosophy, which is understood by the moderns as
knowledge of ultimate causes, one only or many? Or to state it in arother way: 1Is
natural philosophy, namely cosmology and psychology, understood in the modern semse,
part of metaphysics or a science specifically distinguished from it?

The correct explanation is found in the venerable and profound Aristotelian-
Scholastic doctrine concerning the division of the sciences. This doctrine must be
briefly reviewed and applied to this case, sinoce it is fundamental for a proper
wderstanding of the solution, and especially since this same doctrine is seldom
correctly presented and explained.

It is e fact, verified experientially, thet man cennot kmnow anything naturally
in this life, except in relation to sensibla objects. Scholastic philosophy is
founded on this fact: that the proper objeot of the human intellect is sensible

things. However, these things become knowable to men only insofar as they are
aebstracted from matter.

Objective and formal abstraction, which would be better rendored 'ebstractabile
ity,' is the unique and necessary formality by which natural things are made know-
able by human rcason. Thus this “abstractability' must evidently be said to be the
most formal constitutive and specificative cause of any human speculdtive scienoe.
Accordingly tho diversity of the grades of abstraction alone is the formal cause of
specific distinction of such soionces.

Furthermore, all admit that there are three obviously distinct grades of abstrae-
tion from.matter, namely: ebstraction from individual mattor, or from matter insofar
as it is the root of individuation; abstraction from sensible matter, or matter inso-
far as it is the foundation of sensible qualities; and abstraction from all matter,
or rMore properly, abstraction from all that which is proper to matter. Three specif-
ically distinct sciencos, namely, natural philosophy, mathematics, and metaphysics,
corrospond to those three grades of abstrattion.

Natural philosophy, as understood by the moderns, has as its ébjéct tho ultimato
causes of natural things or substonoces. These substancos, if they are 'to be tho ob-
Ject of natural sciencs, can be sbstracted from individual matter onlye Thus natural
philosophy, so understood, is spocifioally distinot from metephysics, because it is
in a different grade of abstraction. Since natural philosophy is in tho first dogree
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of abstraction and metaphysics is in the last, they differ from each other by the
groatest possible difference. Now if all specifiocally distinguish metaphysics from
mathematics, then a-fortiori they must assert the sams distinction regarding natural
philosophy. To affirm a specific distinction between metaphysics and mathematics

end to deny one between motaphysics and natural philosophy would be the same as to
teach that man is specifically distinct from brute animals yet not distinet from

plants or minerals because he has many qualities in common with these bodies. It is
more absurd to name the kmowledge which is acquired in natural philosophy metaphysical,
then it is to impose the nome metaphysical on mathematical knowledge; Jjust as it is
more absurd to attribute reason to plants rather than to brutes.

Aristotle argues. in a similar way and he shows the falsity and inconsistency of
Plato's identifying physics with mathematics. For if the sciences midway between them,
such as music, etc., differ from mathematics because these sciences already include
sensible matter, a-fortiori this distinction and this dependenco upon matter must be
affirmed of the natural soiences. (3)

Indeed, the moderns propose many quostions in natural philosophy which are really
metaphysical or theological questions, such as creation, the possibility of miracles,
the refutation of pantheism, thc objective existence of the sensible world, the causes
per sa, eternity, etc. But this error must be completely rojocted, for the knowability
of these things which are in the last grade of abstraction is altogether distinct from
the knowebility of such things as the ultimate constituent of bodies, the natures of
motion, of space, of time, of life, of the human soul, etc., which are in the first
grade of abstraction. These two genera of questions pertaining to philosophy taken
in the modern sense cannot without error be treated in the same science. But if nat-
ural philosophy sometimes must treat of the former (i.e., the problem of creation, the
possibility of miracles, the refutation of pentheism, etc.) because of extrinsic

reasons, this should, in order to avoid confusion, be explicitly stated, as is done
by Aristotle and St. Thomas.

Thus it follows that in order to properly oxplain the relations between sciences ‘—

and speculativo philosophy, natural philosophy and metaphysics must be compared separ-
ately with the pcsitive sciencos.

Beginning, however, with metaphysics, it would appear from what has beon said
that it is specifically distinct from the positive sciences and mathematics, and con-
sequently formally indepondent of sensib}e expericnce and numbers. For metaphysical
truth, although it has its origin in the sonscs, as does all othor human cognition,
is never formally resolved in them. Thus all of metaphysics ought to be and can be
troated without any formal dependenco upon the mathematical or positive sciences.
These¢ sciences, nevertholoss, can be most useful and indeed even necessary to meta-
physics for various reasons; first, they onable metaphysieal questions to be more
fully understood and explained because man is not ablo to know anything except through
sensible things; socond, the special nature of cortain problems, such as the classi-
fication of the soiences, the defence of their objects, the domonstration of the exis-
tence of God, tho causes, otc., requires a sufficient knowledge of the experimental
scionces to be porfeoctly elucidated; +third, those sciences aid in understanding and
ovaluating philosophic systoms which thrive outside scholasticism today and which rest
upon the positive and mathematical sciences and are exprossed in their terms and con-
cepts; fourth, scholastic philosophy cannot be rendered intslligiblo to learmed mod=-

erns except by clothing it in sciontific garb and pointing out its conformity with
scientific roality.
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Common oxpcrience does not sufficc to fulfill all thosd needs in metaphysies.
It is also nocessary to consider scientific oxperionco cnd mathematical progress. If
mstephysicians wers to know the positive scioncos and mathomatics more thoroughly,
thoy would be able to instill much more beauty #nto it because by means of this
knowledge the traditional theses would be illumined and perfocted.

Noeverthelaoss, wo repcat egain that this dopondence of metaphysics upon the other
sciences is not intrinsic and formal, but material or ministeriel. Moetaphysics, as
e sort of queon, cen by its own right make judgmonts about all things and cen ask or -
rather demoand that all the other sciences furnish her with coverything necessary to
fulfill hor own goals. ‘hon metaphysics must uso those things which are taught by
the other scionces, it docs not sorve- thom as & handmaid but commands them as a queen.
Thore must bo ccution, however, lost it be thought that metaphysics cannot attain all
its objectives without the nocessity of consulting the other sciences,.

Many othefr things might be added about the utility of the sciences to metaphysics
but wo do not wish to dwell on them any longer boesauss the quostion principally coa-
cerns the relationship between natural philosophy and the empirical scicnces; and so
wc proccod immediately to it: Is natural philosophy, as the moderns understand it
namoly insofar as it is restricted to the ultimate causes of sonsiblo things, a scienco
specifically distinct from the positive sciocnves; or does it differ only accidentally
from them as a part of ono and the same scionce?

From what has becn seid it is ovidont that the comimon opinion among modern scho-
lastios is that natural philosophy and the positive sciences differ specifically.
For the former is in the philosophical order and thc letter is in the scientific; and
those orders of knowlodge must be specifically distinguished. Furthormore, they say
that natural philosophy sooks ultimate or !'propter quid' causes or substonces of son-
sible things, or noumena or roality per se intolligible only; +that it uses 'propter
quid' domonstrations; that it is principally deductive; that in its essenco it doos
not neod sciontific experioncc; and that it is 'porfect science.! ’

On the othor hand, thoy say that the positive sciencos seok only proximate or
'quia' causos, or accidents, or phonomena; or immodiete sensible reality; use 'quia’
domonstrations; are principally inductive; ncod absoluto experionce porfected by in-
struments, and are and are cclled 'imperfoct' sciencos.

If, thercforo, natural philosophy and soicnce have altogother distinct objects
and methods, they nccossarily must be distinct. For thoy ars two absolutoly diverse
interpretations and considerations of sensible nature.

However, the solution which we think is gonuino and which conforms to the Aris-
totelian-Albertine philosophy, is extromely complex. Its root-is found in the two-
fold manner of considoring and knowing motion and other sensible qualitios of natural
things. This twofold procedure in knowing things was alroady known by the cearlier
writors in thoir wisdom.

Theso qualitios can be considorcd under either a purely gqualitative or a quenti-
tative aspect. In the first case they are considored formally insofar as they aro
qualities whioch in thomsdlves dffoct bodics in various ways, oand insofar as they are
perceived immediatcly by tho sonsos and through tham can be kmown by the intolligonco
by abstraction from tho individucl alone or without tho aid of the formal light of
mathematics. ‘No ono cen deny that in this way much is known about thesc accidmnts.
There are cortain things which are known only undor this qualitative aspect, such as
the ossonce of any accident ond its rclations with a corporcal substance. Wo sey
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without tho formal aid of mpthomatics, bocause ‘tho knowability of thosc acci-
dents is not changod if in some caso tho light of mathomatics is matorially dhd so-
condaerily omployed.

We affirm thet this sciontific knowledge of gccidents 1is of the same spocics
as the knowlaedge of the substances that they affect. Consequontly in this case, na-
tural philosophy, undorstood in the modern sense, whose objoct is these substancos,
and the positivo sciences, insofar as thoy considor accidonts under a qualitative
aspect, aro not spocifically but only accidentally distinguished, es differont chap-
tors or tracts of onc and tho same science.

The roason is ovidonte Sciencos, as all concede, are constitutod through ob-
jocts formelly considorod. But in spcoculative scionces the formality of tho ob-
joct, according as it is knowable, is constituted through a detormined grade of
abstraction and which is known in tho thing first and 'per se's But in scholastic
torminology, these two things are callod respectively the formal  objoct 'quo' and
'qUOd’ °

However, these objects, namely, the grado of abstraction and the fdormality first.
known, aro the some in natural philoosphy end in the positive sciences considered
qualitatively; thoy are motion and abstraction from singular mattor. Not only singu-
lar substances but also thoir qualitios are known under tho espect of motion and by
abstraction from singular mettor. This is evidont from the following cexamples: Bo-
ginning from the objects of exporimental scicnce, we ses that souad is conceived
as the vibration of bodies; heat as the disordered agitation of molecules; light,
oloctricity, and other radiant enorgios as poricdic bariatidrs of ether undulation
or of the electro-magnotic field; powers or energios as the causes of all change;
mass or inertia as & certain resistdnco to motion; the three principle states of
bodios, nemely solid, 1liguid, and gaseous, are distinguishod according to the di=
vorse relation those bodies have to motion; specific differences among bodies are
determined through the;r diverse oporations or motions produced or suffered; nutri-
tion, assimilation, generation, sensation, affections, cognitions, and other bie
ological phenamona are conceived and explerined as motions; and finally all laws
which aro the principle object of scionce, are understood in relation to motion;
such are the lews of gravitation, shemical combination, crystallizetion, bidlogy,
etce All thoso lows, oithor physical, physiological, or psyechical, which are attain-
cd by humen roason from qualitétively considered objcots are attained through motion
a d obstraction from singular matter alone,

Tho same holds truc for the propon objects of matural philosophye. The notion
of nature, +the foundation of tho wholo of this philosophy, is dofined and ox-
plei ned through donsiblc motion abstractcd from singular mattor onlye. Consequently
tho pecularity of any sonsible thing must be dotermined and distinguished through
its particular modo of relation in rospoct to this motione. The hylomorphic compo-
sition of bodios is known to us througg gonoration and corruption. Tho congcepts of
tho infinito, pleco, - timo, spoco, life, energy, otc., are arrived at through a simi-
lar considoration of motion, The vory nature of the hu man soul and its facult¥es’
and its rolations with the body becoms ovidont through oporations which aro always
connectod with a coptain sensiblo chango. Thus in thesc seionces to wish to know
somothing in anothor way is to wish tho impossible.

Theroforo thq formal objoct of knowlodge is the semc in natural philosophy
snd the positive scjencos considercd qudlitatively, and thus they cannot bo considered
as spocifically dlstlnct, Cosmology, rational psthology, physics, chomistry, cry-
stellography, botany, phy51ology, oxperimontal psychology and the othor positive
scicneas, insofar ag they considor thoir object only under a qualitative aspoot, are
nothing else then diffleront tracts or integral perts of one and the seme specific
scionco which camfiot’ be dividod into other inferior sciencess
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No one should wondor how such divergont objocts can portain to tho sameo sci-
enco. Those who do, forgot that scieonces aro not constituted nor speceificd by ob=-
jects condidered materially, but by objocts considorod formallye. This groat diversi-
ty emong the objoots of those sciences is material, insofar as theso objects are
things,- not formal, ile., insofar as thoy aro knowable. Considored in this formol
menner, there is no assential difference among thom. Thorofore, there should bo no
surprise if thoy aro placod in tho some -scionco. If it woro permissible to confirm
physics through thoological principles, we would roply thal there also cxists a groat
remotomoss between tho mystery of the Most Holy Trinity end the motion of Tobigs'
dog's taile And yet, not withsta nding this distance, wo placo both of these in the
same science of thoology, since both ars known by the same light of divino revela-
tion.

It should bo woll noted that abstraction from singulaf matter is tho minimum
ossential of any science, and within this grade of abstraction there canrot bo other
formally divorse grades. A body and a living thing, e living thing snd a man, & mm
on d o dog, & substonco and an accidont, arc not abstractod from matter in tle
semo way. This diversity occurs eithor from total abstraction, from which genera and
specios arise, or from a distinction of form in respect to the same qualities of
the matter; but not, however, from formal abstraction from vhich alono the specific
diversity of scionces is taken. All t ese things as the object of science depend
upon the same characteristics of  tho matter, namcly sensible qualitiés and quanti-
ty; and all abstract from tho same characteristic of it, namoly from individuatione.
Furthermore, insofar as they aro knowable they are idontical, and necessarily con-
stitute one and the samoc objoct of scienca.

Thoreforo the earlior philosophers proceded in the best possible mannor when
thoy considered the ulfimate and proximatec causes of natural things in onc scionco
only. The fact that theso mon defended the spocific unity of these sauscs must
not be attributod to ignorance or imporfcect kmowledgc of these things, but to their
intrinsic nature which thoy saw had the seamo knowability. The truth and the oxacti-
tude of this doctrine is expecially menifest if wo aro cornizant of the fact that tho
earlicr writors considored sonsiblc accidents almost exclusivoly in a qualitative
sonso as two carly principel physical thoorios, namely the thoory of four olements
and the thoory of four qualities, sufficiently domonstrate.

Lator progross does not indicate that this concept must be abandonod,for, as
we have already seen, tho formal knowability in all those things is the samo today
as it was in former times. Theroforc, this doctrino still stends, and must firmly
adhoredto.

That this is tho truo traditional philosophy is substantiatod oxplicitly in
sovoral texts of tho cearlior doctors, oxpecially in the texts of the most brillient
St. Albort the Groat, who porhaps was tho first to develop perfectly and profoundly
this doctrino of firistotle. Explaeining the ossenco of naturel science and its in-
tendod end in his commontary on the physics of Aristotlo, he speaks thus: = i

But physicel things, to which we turn our attention hero, are conceived
cntiroly materially in regard to existénce and .dofinition. For if anyone de-
fines tho air or an sloment, or somothing madoe from the elements, such as a
hoert or bronzo, he cannot difine it without mattor. Indoed, it is tho na-
turo of & rounded hoavenly body to bo moved circularly; similarly, an ele-
mont 1s the kubjoct of motion and of change snd is so defined; likowise
thoso things which are composed of clemonts are defined matorially. It is
bocause of this that all natural things havo natural dofinitions; for they
arc definod through their scnsible mattor and subjoet, sincoe tho ossential



notos of o naturdl thing which must be pleced in thie dofinition are such
that -thoy arg aubbrdinated to motion and sonsiblo qualities. (4)

Amd commen%ing on the Aristotelian toxt in wlich the differencos botwoon math=-
ematics and physics are treated, he says:

Anothor who is a physicist considors the being of' quentified things consti-
tuted from sensible composites whoso being is mobile; ond he rightly coneludes
to concepts which include both motion and matter, for such arc the natural * . .
forms of water and of manj and of their qualities, which are hot and cold,
ond white and black. (5)

And a little after, he says:

Flesh, howaver, snd bonos which are physical subjects, and likewise, n
hot and cold, rare and dense, which qualitios predicated of theso subjects
aro dofinod through those things which are the principles of thoir motion sr
and through those.things which are the principles of the combination of
their matter from sonsible qualities. They aro not definod abstractly as a
cur® is, but rather they include sensible matter, such as snub-fiose in~
cludes the nose in tis definition; for the snub is the curve of the nose
just as tho lomeness is a curvatuns of the shin bone. (5)

It must be noted how St. Albert expllcltly puts alr and othor elements and
things composed of these such as tho mouth, heart, flesh, woter, #nd man; and their
qualities, such os hot, cold, white, black/ rare, and 'danse, in tho same science,
that is, in natural philosophy. Yet these things &re objects which accordlng to
prosent day classification pertain to physics, chemlsﬂry; the scienco. of heat, and
psychology. The reason whyythese things must be considered in natural phllosophy
is that thoy have the same knowability or dopendence upon matters For He most dili-
gently explains ond proves how all these things abstract from individual. matter
and must bo conceived with sensible matter and thorefore are defined and understood
in the same monner.

St. Albert spencks with equal clarity when treating the formel subject of na-
tural phildsophy:

A naturel body as a universsl is tho subject of natural philosophy, and this
or that physical bolly (namely, mobile as regards formcor place), or & simple
or composed body falls underthe consideration of some part of natural science.

(6)

iAnd o little furthor:

In ordor that we might know thé endtowards which we tend in natural sci-
once and whén wo havo-all its parts and when we do not have them, and
which of them are lacking and which &re not, we wish to show from the de-
finition of the subject, which we have introduced, all the divisions of
natural science. We say, therefore, tlat since "mobile body" is the sub-
Jject, it has to be considered in natural socience according to all its
differences and divisions. Its first division is that it can be consi-
dered in itself, both absolutely or simply and universally, or restrict-
ed by matter. Considered absolutely in its®tf, both simply end uviver-
sally, it is troated in the book which is called "de auditu physioco".



10 W

But o mobile body restrictod by mattor is first dividod according to
the difforence of matter; for this is & simple body or & mixed body
composod from simple thingse. (7)

Aftorwards he accurately onumorates all the proper subjects of the experimontal sci-
ences as truly parts of natural philosophy.

The quostion thorefore cemnnot be oxprossed or solved with greater clarity. Ho
seys oxprossly that he intonds to enumerete all the parts of natural scionco, in
order that it might be known whon this socience is possessed fully, ard which. things:
trented may truly bo its parts, and w ich are not part of it. And among these parts
which nocessarily pertain to natural philosophy and without which the science cari-
not bo had porfectly, he lists all thosa things which are considered today as pro-
por objocts of the oxperimentel scioncos. And ho saysexpliocitly that the reason for
this assortion is that all theso things have the same formal subject, némely a mo-
bile body abstractod from singular mattor alone, under which thoy aro regarded as
parts or integral divisions. Therofore, since he doclargs so menifostly the cause
of this specific idontification, no one can interpret it in any other way stating
that St. Albert had so conceived it because of the imperfeot state of the sciencos.
Furthormore, if the oarlier authors had included the empirical sciences in natural
philosophy, not becouseof their intrinsic nature, but because of their imperfection;
it would truly be something to wonder at; indood itiwould be inexplicable that when-
evor they wishod to illustrate the formal subject of natural philosophy, they d -
ways with a certain predilection took exomples from the positive sclences.

Porheps somoon® may wish to object that when tho earlier authors united in the
seme science natural philosophy taken in the modern sense and the other positive
scionces theoy reforred to generic unity not to o specifisé unity indivisible into
othor inferior scionces. These sciences might, therefors, agree in a certain ocom-
mon knowebility, for which reason they could be said to pertain to the seme scienca
generically token; and this science would be the natural philosophy of tha encients,
which was afterwards divided into other particuler scionces .agcording to knowgbili-
tios spacifically divorse among thomselves and contained under that general headinge
These scionces, namely, cosmology, rational psychology, physics, chemistry, bidlogy,
otecs, all agroe in tho same gonus of knowability but not in the same ultimate spe=-
cies which is called tho ‘atoma! specios. Whonce a certeal n outstending modern au«
thor lately urged that abstraction in physical things be more profoundly investiga-
ted, becauso porhaps the moro porfect knowlodgo.we have of these things today allows
and compels us to distinguish diverse ebstractions and consequently diverse knowa=-
bilities in these same .sciences, which the earlier authors because of the imperfiect
knowledge they had of tlese things were not cepable of knowing. And in this mammer
the guestion would be solved, presefving the honor of the earlier authors and pla-
cating the moderns.

There is no lack among the earlier writers of outstanding men who defended such
an opinion oponly. Lmong them must be numbered: Capreolus, Cajetan, end Sorcinas;
for they divided natural philosophy into os meny sciences as”there are diverse tracts
written by Aristotlc.

Cortain words of St. Albert, by which he distinguishos the menifold wdys of de-

pending upon matter in t ose physical things, seem to favor this interpretation.
He says:

Physical things hre conceived inirelation to matter in these different
ways; for ocortain of these things dosignate & determined subjoct and mat-~
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ter in thoir definition, as snub and lamenoss, and & man and an &ss. Cer-
tain of those are more clevated moro and designate a subjoct in a deter~
mined genus and not in & species, such as flesh, and mouth, and mar,ow,
gnd things of this sorte. Certain of these, still more general, dirootly
moek & subjeoct or a -composite which is distinguishable by contrariety,

as white and black, hot and cold, raro eand donse, and things of this
sort. All these, novertheloss, are loss abstrgct than mathomatical things;
becoause nothing troeated in mathematics designates in its definition a
subjoct distinguished by o sensible quality, but so designates the sub-
joot in its definition that the subject becomos a mathematical proporty.
This subjoct becomes the imagineble or intelligible only. (8)

In these words ho openly teachos that thore occur in physical things diverse
grades of dependence upon matter, whence, according to the Holy Doctor, diverse
knowabilities and sciences can be distinguishod inithese things.

In answor to these op&nions it must be said that it is already sufficiently
evidont from our troetmont that such an interpretation whould in no way be admitted.
But in order thot it might appear more clear, it should be rememberod again that
the abstraction that makes things knowablo and the sciences distinguishable spe-
cifically is objective formel abstractione The diverdity in this apstraction is
token from the diverso dependenco upon the proper conditions of matter, as 1is evi-
dent in those. previously indicoted three grades by which moetaephysi cs, mathematics
mmd natural philosophy are distinguished. Moreover, today as iniearlior times, from
one point of viow, abstraction from matter insofar as it is the root of indivi-
duation is the fundamental abstraction absolutely indisponsable for anygthing to be
rendored knowablo; from another point of view, any sensible thing insofar as it is
sensiblo, whether substance or accident, or a remote or proximate cause, it attain-
able only by this abstraction from individual matter, and it cannot be known as
sensible if o greator abstraction is mado. Thorefore within this grade of abstrac-
tion other grades specifically distinct cannot occur and thus things which are made
knowable by this grade of abstraction could not in earlier times and camnot todsy
constitute diverse specific sciences.

Tho opinion, thorefore, of Capreolus, Cajetan, and Socinas, even though they
are great authoritios, must without a doubt be refected. Furthermore, it is noces-
sary that we turn our attention to the fact that thoir opinion completely differs
from the opinion of thce modesrns; for thoy at no time divided the proximate and ul-
timate couses of sensible things, or substances and accidonts into diverse sciences,
but in every special science they considered all tho causes and both substances
m d accidents which they had assigned to, this scienco as an object. Whence it fol-
lows that t!'ese authors cannot bo selected to justify the modern division in phil-
osophy end the scioncos. And it is with this division that we are principally con-
cerned.

Neither do tho words quoted from St. Albert prove otherwise. The threofold
conception of notural things with matter signifies a diveorse total abstraction,
but not a formal abstractione Whence thése words more profoundiy and more accur-
atoly considerod sgem rathor to exclude the possibility of diverse abstractions
in physical things W ich would cause diverse Imowability and science. For al-
though this triplo depondence upon matter is proposod, in tho same text it is mon~
tioned that physical things insofar as they are intelligible all have equal do-
pendence, bocause all are equally dofined and understood. Thus, the definition of
manis not by knowability formally distincet from the definition of flesh or white.

b
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Furthermore, these very natures of things in which tle Holy Doctor places
that throcfold modo of depending upon matter demenstrato that he is not speaking of
the abstraction.which spocifios scicncos For it is ovidont that the consideration
of man, flesh, and white, connot constitute throec specifically distinct scionces;
which, nevertheless, would have to be affirmod if those words were understood
in tho sonse of tho proposad objoction. Whonoe, noither here nor in any othor
place doos Ste Albert give the slightest indication about the possibility of
the division of naturrl philosophy into othor inforior scicnces. It would be
truly astonishing if ho wore to have thought such a division possible; for he
diligently inquires and explains in many places how natural science may be
diversified from metaphysics, mathematics, ethics, tho intermediate scionces,
and medicine, but ho never mentions this present day division.

It is true that motion and the other sensible qualities en be considered
and known by another method, namely under the quantative aspccte Quantity is the
first accident of sensible substances and through its dispositiof the other ac-
cidents ocan exist in a substance. Therefore, motion and sensible qualities,
with réspect to many things, participate in the nature and conditions of quantity.
Whoenco, it is not surprising that meny of these sensibleo qualities can be known
by the application of the mathematical method.

The knowledgo of natural things acquired by the mathematical method con-
stitutos what the earlier philosophers callod the intormedicte scionces
and the moderns tho physico-mathomatical scicncéoes. Tho formor considered thom
as subaltornate to mathematics; but the latter, although they may not know their
namoe, do not consider thom to be othorwiso "dssontially, since they affirm
that their scientific form is obtained through mathematicnl concepts.,

Now 4Lristotle lists three.especially unique or almost unique sciencos,
nomely music, perspective and astrology, which later interprcters and scholatic
philosophers mention.? But St. Albert, always surpassing ths others in
the natural scionces, in the commentary on theso texts of aristotlo adds three
others, nomely, the scionco of weightd, tho scince 'de ingeniis,':snd the science
of 'sphore mota,' and indieatos that there arc yet others of thc samo naturoc.
Thus he seys in tho Physics:

Those scicnces which according to the consideration of their subject more
approach physics than mathemoatics demonstrate this distinction of natural
philosophy from mathomatics, and its depondonce upon sensiblo matter. Such

.. aro tho sciences of porspoctive, harmony, astrology, the science of
weights, the scicnce 'de ingoniis,! the scicnce 'de mota sphara,! and
others of the samc kind; for perspoctive, nccording to the subjocts of its
inquiries, is cbout the light ray, which is a visuel and physical line.
Harmony, which is music, is about numbered times and toncs in sounds which
aro also physical. Astrology is about & body perfected by a natural form
and terminated by a natural fiecld which is the sky. Tho scienco of weights,
howcver, is about weight detormined according to the proportion botweon
motion and weights. And 4tho scienco 'de ingeniis' concerns the proportion
betweon velocity and the thrust which arises from a dotormined woight:
so if thc woight of one 'marcha' only moves it (something) an hour, the
weight of two 'marcha' will move it in half an hour. But the scionce of
'mota sphera' considors the proportion of position and the distaonce of
mobiles of such and such a velocity, which is compared to a body of lesser
or greater specds A4ll theso sciencoes according to their consideration of
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their objects aro related to gecomatry. in a contrary fashion. Goometry

has as its subjoct o lino which is physical in being, yet does not con-

sider it as a physiocal boing, but cbstrocts in the way which we have mentioned
abovo. Porspective, however, considers a line which is methematical.

Yet it doos not_abstract it as o mathematician does, but considers it as

it occurs in physical things, as in light or sight, and soocks mathcmatical
proportics of it

e

Lmong the carlicr authors all theso scicneos were most imporfoct, as wes
also thce modium or mathcmetical instrumont uscd to investigatce and build thom
upe Thoroforo, it is not surprising that they know littlc about physical things
in this way. Howovor, whcn tho methomatical scicnecs roccivod a now light and
a groator perfoction, both through analytical gecomctry croated by Doscartos and
through infinitcsimel calculus bogun by Leibnitz and Nowton and wonderfully por-
focted and amplified by latcer mathomaticians, the physico-mathcmatical scicnocces
also madc new and unhcard advancos. Modorn scientists, lcd and illuminated by that
most powerful light which thc most rcfulgent sun of modern day mathematics shincs
down upon physical things, have dcvolopod thoso scicncces to such an incromont and
porfcetion, that thorc is no part of physics which is not subjccted to and il-
luminatod by this mothod; ond thus cortain of thosc scicneccs scem to loso some-
whot of thoir physical and cxporimentel naturc oand soom to epproximatc mathombtics
in ' porfoation. Tho motions ¢f bodios generically and specifically, the most in-
tricate motions of tho stars, sound, light, heat, eloctricity, magmetism, gravity,
elasticity, affinity, spectral lines, and othor physical and chemical qualities,
through the application of the mathcomatical method, show forth with a new light
and exhibit to us very many qualitics which by othor methods could only be known
either obscurcly or not at alls The most fertile, thc most beautiful, the most
megnificont fruits of this invostigation are: mechanics with all its parts
(kincmatics, stoties, dynamies, mochanics of solids, hydrostatics and hydrodynamies,
nerostatics and cerodynamics), celestial mechanics, acoustics, thermology, opties,
olectrodynamics, many oxpositions of chemical theorioes, trocts on olasticity accorde
ing tc the mothod of Poincarc, and other similar things. The intormediate scicnces
of the serlicr writors compurod with theso appear as the most imperfect rootse
The music, perspcotive, and astrology of Aristotle are very deficiont treatmonts
of acoustics , optics, and cclestial mochanicse 4And tho science of woights,
tde ingeniist! and *do mota sphora,! named by St. Albert, contomplating. this imper-
fection ond anticipating the now scicncos said, "All tho demonstrative scioncos
have not yet been discovercd, but many still rcmain to be found."ll

But although knowlddge of this kind or the state of the scioncos was
very undcvcloped among the carlicr authors, thoy knew and oxpoundod their nature
perfoctly. For they alrondy taught openly that theso natural scicncos, considered
as illuminatod by mathomatical principlos, wore spocifically divorso
fron n~tural philosophy. Wodorn advoness confirm this concopt more fully and
clecarlys It romains only to oxtond that which tho carlicr writers taught obout
thosc most impcrfect scicnces to the immonso fiold of modern physico-mathomatical
scicnces. Thosc scicncos must withcout a doubt bo spceifically distinguished frem
natural philosophy understood in the modern scnso and from thc positivo scicnccs
considorcd qualitatively. For in thuso physico-mathematical scicncos tho knowo-
bility or formnl objoet is not motion as it is manifested sololy by obstraction from
singular mattcr, nas in natural philosophy, but sonsiblo motion illuminatod by
mathematical abstraction. Tho object of those scicncos is still motion and sen-
siblc qualiticsnot, howcvor, considered only insofar as they arc sonsible but
rathcr according os they, partaking of the charactoristics of quantity, aro made
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measurablo and conscgucntly attainable by the principles of mathematics. Thore-
forc, although thc objocts of both materially comsidered arce the samo, formlly
considcrcd they arc diversc.

This conclusion, ol rcady ccrtain in rogard to the oldor intermediat scicnces,
is still morc cvident and cortain when applicd to the modern physico-mathomatical
scicnecs. Dynamics infers all thc rclations among forcos and thc motions producod
by thecse forecs by a strietly mathomatical consideration, using tho principlcs
of inortie, accolcration and rolativity, oxprosscd in mathcmatical formulooce.
Similarly, colsoticl mochanics doduces all the laws ef hcavenly bodios from tho
law of gravitation; thormelogy shows all tho propertics of hecat from tho
principles of cquivalonce and cnbropy alonc; optics cxplaine very may phcnomena
of light through thc principles of Format and Buygens; cloctromagnctics domon=-
stratcs the propcrtics of cloerticity and magnetism from the principlos containod
in tho four oquations of Maxwoll; and from the principlo for mulatod in tho
fundamental cquation of the soriform stoto all other laws of the same stato
arc cxtractcd. Thoso and the remaining parts of physics and chomistry arc prin-
cipally considercd by mcans of this mothod in may modcern tractse. Amont others
the following arc scen to develop this thome:

NEWTON, Philosophiao naturalsis principioa mathomatica; - Optica; LAPLACE,
Moconiquo colsotc; POINCARE, HENRI, Thormodynomiquo; =Elcctricite ot Optiquo;
-Locons sur lo thooric do ltclasticite; ~Theooric analytiquoedoc la propa-
gotion de la calour; ~Locons sur lo thoorio mathmatiquo do la lumicro;
BECQUEREL, Cours dc physique; <Lcs principe do la relativite et la thooric
dc la gravitation; LEVI-VIVITA, Lozono do moccanica razicnalo; - Fondamonti
di moccanica rclativistica; NERNST, Traito dc Chimic genorale; CHWOLSON,
Traito dc Physicue; CABRERA BIAS, Principio do rclatividad; -El ctomo y sus
propriodadcs oloctromagnoticas; ECHEGARAY, Conforcneins do Fisica matomatico;
JAGER, Fisco toorica; JEANS, Dynamical thoorioc of Casos; WEYD, Roum, Zoit,
Motcric; SOMMERFELD, Atombauund Spcktrallinion; BOLTZMANN, Verlosungon upcr
dic Gasthcoric; BLOCH, La theorio cinctiquo doz gaz; LLRENTZ, The thoory of
Eloctrons; BLOCHE, Procis d'cloctricito thecoriquo; MAXWELL, Traito d'clectri-
cito ot du magnetismo; GIANGRANCESCHI, La Fisca dei corpuscoli; DRUDE, Optica;
EINSTIEN, Ucber dic spaocicllo und dic allgemoince Rolativistatsthooric; VON LAUE
Dic Rolativitatsthcoric; CAHASTELFRANCHI, Fisica Modorna.

In theso and similar cascs therc is no doubt that tho positive scicnecs
aro specifically distinct from natural philosophy whother the latter is re-
stricted to ultimat causos of scnsible things or is oxtindod to all causos.
However, the truly formal causc of this spccific distinction is net tho diversity
betweon ultimato and proximatc causcs, substancos and acocidents, 'quia'! nnd
'proptor quid! domont*vations, inductive and dcductive method, common and scicn-
tific cxpericnce, not that betwoon & grontor or lesscr porfodtion; but is the
distinction alonc among tha diversc grades of abstraction from mattor, in regard
to the manncr of considoring physical things. From this principlo alone tho
spceification of lknowledge in spoculative matters must always ultimately be
takene Wo havo ofton said that natural philosophy is powerful soley by abstraction
from singular matter, but that thc physico-mathemntical scicnecs
participatec, in a certain way, in mathcmaticel abstraction by whoso illumination
diffuscd into natural things, overything which is t rented by thosc sciences
is known and oxplainod in dotail. If tho earlior authors spocifically distin-
quished theso most imperfoct intormodietc scicnces from natural philosophy for this
rcasen, theon, it is moro roasonablo and just to affirm tho samoe distinction today



* ! 15,

about thc physico-matlematical scioncos, sinco they partcko of the naturo of
mathomatics moro porfoctly. Therxoforo, cven though thoir objodt is still
natural ond sonsible mobilc boing, thoy arc not puroly natural scionccse Tho
oarlior authors olassifiocd thom with mathcmatics.

Noverthclo ss, thaoy aro not to bo confounded with mathematies spocifically;
sinco their odjcet rcmains cosscntially natural erd sonsiblo; and thus thoy arc -
novor ablec to attain o porfoct mathomatical naturc ¢ven though Plato, Descartes,
and many moderns have thought othorwise. That great hopo, conccived becauso of
tho oxtrnordinery rosults obtaincd in rocont yoars, now bogins to fail and most
cortainly will nover bo fulfillode For in thosc scicencos quantitative rclations
arc noever absolutcly sdught, as in arithmctic and gecomotry, but only insofer as
thoy occur in this or thet sonsiblo matter. This matter, namoly sound, light,
olcetricity, is govornod by cortain lows in a cortain way and coannot bo known
'a priori' by mathcmatical cbstraction alonc. For thesc laws dopond upon tho
spocial naturc of thc sonsible matter in question which wo carmot kmow without
somo formal intorvention of scicntific cxpcrioncce Thereforc, the first toask is
to consult scnsiblo expcricnco so that wo might know what principlcs and laws
of mathomatics must be applicd and how they must bo applidd in some determined
mottor. This formal intorvoning of oxpcrioncc appoars in the very first prin-
ciples of thosc scioncos, indcod, thoso principles nover would have beon found
or at loast nuver would have becn aclmowlcdged without exporimontal confirmation,
as history and their analysis demeonstrate.

Whence theso scicncos do not perfeetly possoss the clarity ond ocortitude
of maothematiose For it is not ovidont nor cortain with the clarity ond
certitude of mathomatics that theso mathomatical principles exactly oxprass
the quantitativo ronlity containcd in the sensiblo mattor to which thoy are reforred,
a8 do tho principlos of arithmetic and gcometry in rogord to absolutc mathomati-
cal recality., TWhoroforo, thcso thin:i's must ofton bo correctod and formulatod
in o now manner acecording to lator and moro perfeet exporicnco in ordor that
thoy might moro oasily and truly conform to sonsiblo reality.

Tho samre thing must ovidently bo asscortod about thov conclusions deducod
from such prineiples by mathcmatical reasoning; for cvon if this roasoning can-
not be quostionod, the conclusicns cannot ¢xdced the ccrtitude and cloarness
of the principles. Thoroforo, thoy also ought to bo confirmed by oxporiences
With good roason’ tho wisor physicists always proccdo in this manncre

Thoroforo, along with the carlior writers we should consider thse scicncos
as intormodiatc betwoon puro mathematics and natural scioncce Booausc thoso
intormodiate scicnccs are acquired under the light of mathicmatices, thoy aro suporior
in rogard to clerity, cortitude, and dcduction to the purcly natural scicncos,
including cosmology and psychologye WNecvertholoss, since this mothomatical light -
in them is not puro but is rcstrictcd to spceial sonsiblo mattor and is diminished

and obscurcd by it, thoy do not cxﬂctly attain tho clarity, cortitude, md perfoction
of mathomaticse

On tho basis of thos suppositions, it will be casy to sce how mdny
asscrtions whish aro comm~nIy hold in modorn scholretic philosophy and taught
as truc doctrine and as altogethor tencble and conformablc to genuine traditional
philosophy, but which rathor aro wholly foroigh to this philosophy and ofton
contrary to it, must be corrcctcd or totelly rejectode And becauso many opposito
cpinions rest upon theso asscrtions, we arc forecd to say a fow words about: thome
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First, tho most common-ay od distinguishing philosophy and s¢icnece accord-
ing to ultimato and proximatc ccuscs, or substonco and accidents, is ontiroly
doficiont for spocific distinction. For whoat roason, or in what sonsc, should
tho ultimato and proximoto cnuscs be considerod as formelly distinet objocts of
knowvlodgo? Rather, o morc accurato snalysis of their rolations undoubtedly
domonstratos thce contrarye The proximato causc is tho means to knowlodge of
the romotc causo, and this knowledgo of thc remoto crusc is tho perfaction and
complcmont of tho knowlodge of the proximate crusce In a similar way, substance
and sonsible accidonts =ro rclated among thumsclves; substancos cannot' bo known
cxcopt through accidents, and knowlcdgo of accidents is not perfccted without
knowledgo of the substanccs This mutual help md this intrinsic mutual ldpeondcnco
in knowlodgo manifost that it is absurd to scparato scionce and philosophy into
nccossarily distinct scioncose This is moro fully confirmed if wo considor that
in thesc proximate and ultipato causcs, in substance and aceidonts, noumcna and
phonomena, there is thce semo abstraction fvom mattore. All those fall undor the samo
formel ratio of knowlodgo and all constituto ono ond the same scicncc. .

For thcfoct that somothing tokos on thc ratio of substanco or accidont
of of proxlmato or romoto causo is purcly matorial in respoct %o tho formal
spccifiocation of sciuvncoe Two things which have the samc formdl and objective
abstraction must always bo placcd in tho samc scicnece, although onc may bo a
proximatc comsc ond the other a romote causce On thc other hand, if these two
things have a distinet formal objoctive abstraction, although both mdy bo proxi-
mato or remetc causcs, thcy must bo ceonsidorod in diffcoront sciencose Furthor-
more, if tho diffcronce betwoon the proximeto and romote -causo would suffico to
goncrate divorse scionces, then'a fortiori! the difforonco botween tho four prin-
ciplo cnuses, which is a grcator distinction, would sufficc to gonerato distinet
scicnccse But this would bo to fall into tho crror, alroady refutced by Axistotle,
mede by cortain enciont thinkers who divided natursl phllosophy into twd spocics,
of which on¢ treatcd of mattcr, and tho othor of forme The mattor and form of nate-
ural things, says St. Albort, "aro for thc consideration of ono particudar
scicnco, which considers tho mobilc body insofar as it is mobilo; this, howover,
is physicss thorcforo it is thc business of physics to considor mattor and
form in this way. nl

Prccisoly the samc thing must bo assorted sbout ultimato and proximate
COUSGSe

All theso authors in this ergumont and in subscquont oncs, labor undor e
very scrious cquivecationgthoy do not distinguish well tho formal and material
objccte #11 cxplicitly acknowlcdgo that scicncos must bo distinguichod by the fora
objcet, but in practicc,bodouse they do not know or becausa thoy forgot in what
the formality of an object, insorfar as it is knowable, properly consists, they
often distinguish scicnces by objccts considorod materiallye Whoncc they
deny in doods what thoy affirm in words.

Many othor confusions lic hiddeon in these notions, but that which we have

mentionod suffices to demonstrate that o spooific division cannot bo inforred from
theme

In tho sccond mathod of distinguisheing, by !propter quid' and tquiat
domonstrations, thoro aro found errors necithcr small nor fow in numbore First,
it is nocossary to notc thot even if those two demonstrations differ specifically,
thoy ncvertholcss do not gencrato twe specifically distinet scionces, as all
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séholastics acknowlodgo; although later on, the modorns forgot this whon they treat
of this qucstion. Likowisc thoso two demonstrations, when thoy are applied to
physical things, aro found in tho same grade of cbstraction; whenco the scierce
causod by thcem is necossarily onc spcecifically.

Furthermore, in natural philosophy itsolf, understood in tho modern sonse,
tquia' domonstrations must oftem be omploycde For we caonnot arrive at knowledge
of the essences of sonsible things oxcept 'a postoriori' through their coffcets
or oporationse Tho hylomorphic composition of bodies, the nature of motion, of
place, of lifo and the sovl, are found by oxperimontal inductione ALlso, all the
principles of natur~l philosophy depend originally and formally upon experienco
and arc at length formally verificd or rcsolved into sxperienco. Whorefore it
is nocessary for such domonstrations to occur froquontly in natural philosophye And
if from the objoct of natural philosophy many propcrties are deduced, it must be
notod that this is accomplished in the other experimental sciences, and somctimes
moro perfcctlye. y

Likewisc it is altogother falso thet in the pesitive scienccs, only the
'quia' domonstration is employed, as modorn scholastics commonly scem to think
and to toach, as if 'propter quid' demonstration and'propter quid' causes of
natural things were found only in natural philosophy, and only 'quia' causes woro
found in the positive scicences.

If, however, tho'proptor quid' cause is the proper and immodiate cause
off the thing or of the phonomonon which is examinod, as thc csarlicr and the modern
scholastics toach, most certainly vory many of theso causcs are sought and de-
monstratcd in the positive scionces, and not in natural philosophye
Thys, thoe 'propter quid' causc of the cclipsos of the sun is tho 1ntcrpositlon of
thc moon betwoon the sun and the carth; and tho 'propter quid' causo of the oxpansion
of bodios by means of heat is the incroase of intornal rcpulsive cnorgy botwoen
molcculos; the 'proptor quid' causo of tho floating or sinking of bodics in fluids
is Archimedes' principlo; tho !propter quid! causs of the ascension and flight
of on airpleane in the atmosphere is the resistance of the air and the in-
orease of this resistanco according to velncity; the 'propter quid' causc of the
falling of o stono is gravity; the 'propter quid' cauee of the variation in a
barometric column is the atmospheric pressure and its variation; the 'propter quid!
causc of the combustion of wood is the affinity and combination bctween oxygon
and cargon; the 'propter quid' causo of ths succession of day oand night ond of the
soasons is the rotation of theo carth on its axig and its motion in an orbit
around the sun; the !propter quid' causs why trees render the atmosphoro healthy
is thc powor of chlorophyll to separate, in conjunction with tho light of the sun,
carbon from anhydrous carbonic oxygen by absorbing the carbon and liberating free
oxygon; thoe'propter quid' cause of the harmful netion of sulphuric acit on organic
toxtures, rendoring them black, is its gront affinity with water, by which it taokes
oxygen and hydorgen from ths organioc materiecl and loaves only carbon; the 'prop-
tor quid' cause of consumpticn is the Koch baccilus; the *proptor quid' cause why
allotropic salts curo or hoal cortain infirmities of the eycs is the property
which thcy have of dilating the pupil, otce And whore are these 'propter
quid' causes considerod and shown, but in the nositive scicnces, namoly in physics,
chemistry, astronomy, botany, psychology, etc?

And what is the purposc of almost all thcories and hypotheses, but to cx-
posc the truo and intimato explanation of phom-mena? The atemic theory shows
tho 'propter quid' causo of chomical combinations; the kinotic thoory appliod to



18,

tho gascous state oxplains all tho 1aws of this statc; the theory of gravitow-

tion gives thc resson for tho motions of cclestial bodies; the wave theory

of light manifests the profound nature of diffraoction, interference, and polari-
zation; the Bohr atom proposes to explein specific spectal lines os simple

bodies; and so on. Indoed this is denied by many philosophers and modern scientists
according to whom the ond off science is not to show the causes why things are,

but tc show how things swccced each other in space and time. Neverhtelss, thoee
who so speck, cither deny thce principle of causality or have & fnlse

concept cf ite However with such men we do not dispute at this time.

But for those, who admit with Aristotle that the cnd and essence of
science is the investigation and knowledge of causcs, the above examples more
than sufficiently demonstrate that the positive scienccs really and truly
use thec 'propter quid! demonstration and seck and menifest *propter quid' causcse.

How, thorefore, con thero be such & common orror in something so evidont?
Meny reasons can certeinly be assigneds Tho first of whith soems to be the
idontification of the 'propter quid causo with the ahsolutely ultimate cause in
& detormincd order, in this casc, withthe substantial cgsencoes of mobile things.
But this is without drubt falsc in hristotelion philoscphy. Theso essanoes
are most certainly the ultimate 'propter quid' causos of all things which emcrge
in tho sonsible world, but in noway arc thcy the only and true fproptor quid!
causos of all phonomcna, becausc they are not tho proper and immediate causes of
all thingse. For the proper and immcdiate causos of mony things aro found in
the accidents themselves as they arc considdrod by the positive scionces and
mathematicse Whonce, in rcspect to thesc phonomena, substanccs oither are *quia!
causos, or at lo ast, arc not 'proptor quid' causcs in the propor sensce If only
subst mccs woro 'proptor quid' causes, it would also have to be denied that
'propter quid' demonstrations could occur in mathematics, and this is evidently
false, for all these scionces consider mathematics as the exsmplar of 'propter
quid' scieonce.

It can be demonstrated by innumerable examples that this is the genuine
doctrine of the oearlier authors, that not only substonces or ultimate causes of
sensible things are 'propter quid! causos, but also thosc mentioned above and others
similar to them. Thus tho nearness ofplanets is called by ALristotle ‘and his
followers the ‘propter quid! cause why they do not shine os the fixed stars most
remotc from us; tho roundnoss of thc moon is the 'propter quid! -cause why, as the
light of tho sun increases, the moon waxes sphericzlly; the leck of
engles and o groater distanco betweon the sides of a circular figure is the 'propter
quid' causc why circular wounds heal slower and with more difficultys tho répercus-
ion of thc motion produced gy sound in the air is the 'proptor quid' causo of the
ocho; tho roflecticn of rays of light in the roindrops or in a mirrior is tho
'proptor quid' cause of the rainbow or of the apparent image in a mirror; the ‘prop-
tor quid' cause of the Nile's rising when the ond of the month approaches is the
humidity noar the ond of the monthy; and tho 'propter quid' causo of this graater
hujidity is givon as the deorcasing moon; tho intorposition of the carth botweon
the sun and the moon is callod tho'propeter quid!' cause of the eclipso of the moon;
a good physical constitutuionis thd'propter quid' cause of a long lifo;

a 1littlo yollow bilo in four legged boasts and a great lack of such humors in
birds is the'proptor quid' ceuse of tho good constitution of theso enimals; the
gravity of the carth is thc "propter q uid' cause of its rotundity; the motion of
the heoart is tho 'propter quid' cause of the throbbing of blrod vessels; walking
is the officient 'propter quid' causo of honlth; hoalth is the final 'propter
quid' cause of walking; end tho officiont 'proptor quid' cause of the war of the
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Medes is the previous war by the Medes upon the people of Sardes and upon their
allies and friends the Atheians, etc.

It is evident that if these are 'propter quid' causes, we can construct demon-
strations of the same name with them. The following, drawn from Aristotle and relee
ted in this way by Soto, are such:

Stars which are near us do not shine; planets are near us; therefore planets
do not shine; which indeed is ‘'propter guid' for to be near is the cause of not shin-
inge.s Every round thing, as it is being illumined, waxes spherically; +the moon is
round: as the moon grows through the reception of light, it wexes spherically. (13)

And it should be especially noted that the examples cited above are not found
accidentally or in some text foreign to this question, but almost all are found in
the places where Aristotle explains the natures of the 'propter quid' cause and
demonstration. (14)

Perhaps another cause of the error we have mentioned is the opinion that 'quia!
sciences ought to use only ‘'quia' demonstrations and ought never to show the 'propter
quid' cause, as if this function were reserved to other superior sciences. This also
must be rejected in Aristotelian philosophy. For Aristotle calls certain éciocnceas
'quia', not Lecause they usé only 'quia' demonstrations, but because they must take
principles from other sciences in order %o be able to demonstrate 'propter quid.'
Certain sciences which are subalternate sciences of mathematics borrow these princi-
ples in all cases, ©.g., music and perspective; certain other sciences use them only
in some cases, 6.ge., surgery needs geometry to explain the more -difficult healing of
a circular wound; and likewise, to explain the rotundity of the earth, astronomy must
have recourse to natural philosophy (according to ancient opinion). (15)

John of St. Thomes explains these statemonts in this way:

The Philosopher does not say unqualifiedly that a Subalternated science
knows 'quia'’ as if he meant that every subalternatod science knows 'quia', or
what is worse, does he say that the subaltermating science attains subaltor-
nated conclusions in its proper and detcrmined matter, as some understood,
but that the subalternated science attains its conclusions from effects and
from quia domonstrations. However, the Philosopher does say that these son-
siblc sciences, that is, those which descend down to sensible matter, prop-
orly know 'quia', that it pertains to mathematics to know propter quid, and
that those sciences subaltornated to mathematics which extend down to sen-
sible things know 'quia', for they attain sensible things through induction
and descend down to cxperience. If, however, those same sciences which know
through experience wish to know propser quid, they must necessarily use prin-
ciples teken from methematics, i.e., from the subalternating science. Thus
e surgeon says that circular wounds heal more slowly, first from daily ex-
pericnce; but if ho wishes to give the proper reason for this, he must have
recourse to goometry, which oxplains that a circular wound heals more diffi-
cultly becauso a cirocular figure lasks angles. However this proposition of
Aristotle does not necessarily hold for overy subalternated science, but
only in thet scionce which descends to sensible things. For nothing preovents
such sciencos from attaining sensible things in individuals, nor from using
induction, which is to know with quia science. In order, however, to attain
'propter quid' knowledge, wo must borrow principles from a higher science
and epply them to tho sonsiblc matter of the seicnce being treated. Ono
should not undorstand that a subalternated sciencec is said to know 'quia' the
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principles which it uses of the subalterating science; but one should
understand that this science - not insofar as it is subalternated, but in-
sofar as it is sensible and descends to sensible effects - also attains by
experience itself and through 'quia' science the same conclusions which it
is able to know from the principles of the subordinating science which are
applied to its own matter. (16)

A science which would only demonstrate 'quia! would be so imperfect that it
would scarcely merit the name of sciencs.

In addition the phrase 'quia zause' must be completely rejected, for it seems
to imply that the 'quia‘' demonstration always shows some cause of a things, and this
is altogether false. Usually this method of demonstrating does not manifest a cause,
but only the fact of existence, as whbkn one proceeds from effects of a sign. There-
fore the word 'quia' must not be understood causally as if it indicated the cause by
which a thing is or exists, but must be understood ohly conjunctively as indicating
the fact of existence (or that a thing exists) or the fact of the connection of a
property with a subject, while, indeed, the proper cause of this existence or relation-
ship with the subject still remains umknown. Hence if, because of what has been men-
tioned, "quia demonstration" must not be praised, a fortiori, the phrase "quia cause",
in which the equivocation is explicitly allowed, must entirely be rejected. Dominic
Soto, foreseeing this equivocation, again and again cautions that the word 'quia' must
not be understood causally but conjunctively, and hence it would be better if "quia
demonstration"” were called "quod demonstration.” For he says:

About this name it should be noted, first that 'quia' demonstration re-
ceived its name from the translation of Boethius, but should rather be called
demonstration 'that this is so,' for the di&fference between demonstration
'quia' and 'propter quid' is that demonstration 'quia' shows that & things is,
'that this is so,' and does not render the cause of the fact, whereas @emonstra-
tion 'propter quid' gives the cause of the fact. Therefore 'quia' should not
be understood as expressing a cause, but as being a sonjunction, sc., a demon-
stration 'that this is so,' or that this is true. Therefore by the Argyopile
it is never callecd enything except a domonstration by which the existence
itself is shown. (17)

And clscwhere:

He (Aristotle) reduces those things which are sought to four, namely whether
this is that particuler thing, why this is that particular thing, whether this
is in general, end what this is in general. Boethius changed thcse to 'prop-
ter quid' end 'quie,' etc., but that word ‘quia' as we have often wearned,
occasions an equivocation and obscurity; Therefore it should not here be tak-
on causally, or as a quostion about an effect, but it ought to be taken as a
conjunction; for tho question 'quia' does not ask anything except the truth
of the proposition concerning "est, tortio adjacente," as whethor a men is
risible, which is evident from the words of Aristotle. (18)

From these things it is also openly inferred that natural philosophy and posi-
tive science cannot corrsetly be distinguished according to induction and deduction;
for if both use 'propter quid' and 'quia' demonstrations, and both depond equally
upon exporience, as we shall immediately demonstrate, it follows that both are in-
ductive and deductive, so that therc is no difference or at least only a small differ-
ence betwoen them in this rospect. Are not all the principles or definitions of nat-
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ural philosophy obtained through experimental infuction just as in natural science?
And converssly, do not the natural sciences demonstrate from their sabjeocts and de=-
duce many properties, as does natural philospphy? lMNoreover, against those things
which are tought by the moderns, it must be said that when the natural sciences are
expounded by a methematical method, they arc more deductive than cosmology and rat-
ional psychology. Thus in mechanics, optics and thermology, considered in this way,
more deduction prevails than in natural philosophy. Only those who do not know or
do not sufficiently consider the evolution and perfection of these sciences in con-
formity with mathematicel porfcetion, can teach otherwise.

Nor should it be said that the natural sciences, from the fact that they depend
upon sensible oexperience and treat of sensible accidonts, are imperfect sciences, as
if natural philosophy enjoyed a greater perfection and as if in it the essence of
science was had more properly. For the natural sciences are truly sciences 'properly!
and 'simply,' and arc equal to natural philosophy, because they aro parts of the same
specics, having the same formal definition, if qualitatively considered. Hence just
as metaphysics when it treats of accidents is not more imperfect in specific definition
then metaphysics when it troats of substances, so a science about sensible accidents
should not be called morc imperfect then a science about sensible substances. For
the specific definition is equally fulfilled in all, integral parts.

However if the positivo scionces aro considered and expounded mathematically,
then they must bo said to bo moro perfect than natural philosophy. Probably the
falsc concept which scientists and non-scholastic philosophers have about science,
elways denying that its end is to seck and fo manifest causes, contributes in no
small way to all these errors of modern scholesticism.

Perhaps the gravest orror of modern scholastics is that they think that natural
philosophy understood in the prcsent dey sense as restricted to the ultimate causes
of natural things, does not absolutely need scientific experience aided by instru-
monts. They say that common exporicnce sufficgés for natural phllosophy, and scien-
tific exporionce is absolutely necessary only in the experimontal scicnces; it is
uscful, indoed, to natural philosophy, but not altogethor necessary, because all its
principal thesos can bo defendod and prosented using common eoxperiencc alone. And
they say that the earlicr writers, as Aristotle, St. Albert and St. Thomas, used
only this common expericncc nnd they philosophized correctly.

Nevortheless, according to the truth, the spirit and the lotter, this opinion
is wholly opposed to the true Aristotelian-Scholastic philosophy. For the human rea-
son cannot know essences of natural things ‘'a priori' through innatc ideas, as Plato
taught, nor through mathomatical principles alonc as Descartes maintained, nor through
pure thoorctic deduction from some principle or idea as Hegol, Schelling and Fichte
postulated, nor through immediate intuition as Borgson stated, but rather through
the way of sensible experionce which although a humble, long and Rifficult way, is
the only ono naturally possiblec to the human reason. For substances must necessarily
be known from scnsible accidents, and these accidents must be known by the senses, so
that the knowledge of these accidents acquircd through sensible experience is not mero-
ly a condition but rathor a true formal causc of the knowledge of substancos. There-
fore the knowledge of substances cannot cxcede the truth, certitudo, exactitude and
poerfection of the kmowledgo of scnsible accidonts. If the knowledge possessed of the
sensiblc quelitics and of everything proper to substance is trus, the knowledge of the
substance itsolf can also be true; but if the former is imperfect, inexact, uncertain
or false, the latter also will neccssarily be imporfect, inexact, uncertain or false.

Now true, certain, oxact and perfect knowledge about sensible accidents cannot
be obtainod by common exporionce alone. For by this aid alone we cannot distinguish
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the true from the false, the certain from the uncertain, oand the exact from the in-
exact. Scientific esperience, according as it is employed in present day natural
sciences, is absolutely required for this knowledge. Daily experience and the his-
tory of science and philosophy abundantly demonstrate this absolute necessity for
scientific experience. Therefore scientific experience must also be said to be nec-
essary in the same way for the knowledge of substence.

Therefore natural philosophy teken in the modern sense, whose principal formal
object is these sensible substances, depends intrinsically and formally upon the nat-
ural sc¢iences, whose object is sensible accidents, or upon experiemnes had in them.
The conclusion is illustrated and supportod by the consideration of the principal
guestions. Hylomorphism, the principal thesis of this philosophy, camnot be proved
or explained without those things which biology and chemistry and physics teach about
the constitution of living and non-living bodies. No one can establish the true def-
inition of nature, the fundament of the whole of natural philosophy, by common exper-
iehce alone.dud-to the fact that this experience does not suffice to discriminate
true natural motions from non-natural motions. And how can immobility of place, its
specific difference, and the unity of time, its essential property (uporr which depends
the meaning by which space, time, and motion must absolutely or relatively be assign~-
e6d) be understood, since it cennot be determined or clucidated unless those things
which modern astronomy, edquipped with very perfect instruments, tecaches about the
motion and the dispositions of bodies in the whole universe are first heard. Finally
how will the philosopher be able to judge, on account of his office, the vory many
thoories and scientific axioms, such as the atomic, kinetic, undulatory, heliocentric,
rélativistic, quantivistic theories, and the principles of inertia, consorvation,
energy, entropy, indetermination, ctc., which are all intimately connected with the
primary philosophical theses, so that whenever great difftcultics may arise against
the basic theses from the pesitive sciences, then new argumonts from these same
sciences may rise to confirm them?

Against tho assertion that Aristotle, St. Albort and St. Thomas philosophized
psrfectly on the basis- of common exporience olone, it must be answered that it is not
truo that they used only common oxperionce in their philosophical investigations.
Aristotle sodulously employed many oxperiments and observations about natural things
elready moade by earlier wise men or by himsslf, and he depends upon these things in
constructing philosophical doctrine about natural things. S8t. Albert and St. Thomas
not only considored the exporimecnts and observations already made by Aristotle, but
clso many other and more perfect ones mdde by later philosophers, among whom . Pto= .
lemy; . Galen, . Aviconna and Averroes should especinlly be noted. And because of
these observations or hecauss of others made by themselves, sometimes they deviated
from the teaching of Aristotle and sometimes they completed it. (19)

Indeed these cxperiments do not enjoy modern porfection but revertheless are
greatly distant from common exporience, and certein of the experiments made by Galen
abcut the nervous system, (20) would not be suitable for the moderns. If, however,
those exporiments which are most imperfect when comparod with modern experiments,
were excluded from truly scientific exporimonts, the same would hold for the observa-
tions mede by Galileo with his imperfect tolescope, if thoy are compared with those
obscrvations which are now made with the most perfect of telescopes on Mount Wibson.

Finelly, becausc the ancient were not able to establish exact and more perfect
experiments, they did not, therefore, always philosophize correctly, and they some-
times fell away from tho truth in the principal theses. For instance, the examples
produced for the confarmation of hylomorphism are sometimos false; similarly, the
opinion about the incorruptability of cclostial bodies compelled the ancients to pro-
pose two kinds of prime matter, thus greatly endangering the pure potentiality of



prime matter, which is the foundation of the solution of the celebrated dilemma of
Parmenides and of the whole system of hylomorphism. The definitions of place and
time demand a new interpretation in conformity with the new doctrines of the science
of astronomy. The generation of certain living things from matter through a universal
power communicated by separated intelligences to celestial bodies cnd transmitted in
en unknown way to earth is entirely without foundation.

These few oxamples perfectly demonstratc how the earlier authors, although pos-
essed of highest gonius, woro not always able to attain completo truth about natural
things because of deficiont exporiencse; and consequently that dependencc of natural
philosophy upon the positive sciences is not just purely conditional or accidental or
material, as in metaphysics, but absolute, intrinsic and formal. We do not a} all-
deny that if common experioncs is wnderstood not as the oxperience of a great number
of people, but as rcflexive emperioencc, according as it was exercised by the earlier
writers, even though imporfectly, beceause they lacked instruments, muoch can be known
cbout natural things and de facto was known by the earlier authors; but at the same
time we affirm that in respect to many essentials and propertios of this philosophy,
the aid of natural science is absolutely roquired. In which case natural philosephy
is not tho queon who commands these sciences, as does motaphysies, but in = certain
way is a handmaid recciving from them and subject to them. And to free it from this
servitude is to kiil it.

Thereforo the method of investigation of the natural philosopher and the method
of the scientist arc not opposed ways which have only common experience as a beginning
in common, but are two parts of thc semc method, of which the first should be pursued
by the scientist and the other by the philosopher. For (in the order of induction)
where o sciontist stops, thore a philosopher begins, whereas in 4he order of deduct-
ion, tho oppostto is the case.

Tho division of humon knowlodge into philosophic and scientific as into two
specios necessarily and always distinct by the very nature of the objocts and the for-
mal indopendence of once from the other is an assertion which can be made in Platoniec,
Cartesian, Hegelian and Bergsonian philosophy, but cannot be made in Aristotelian or
Albertino philoscphy, or according to truth.

We concluds, thercfore, that also in natursl philosophy understood in the modern
senso, namely insofer as it is restricted to the ultimate causes of sensible things,
the opinion of St. Albort the Great is porfectly fulfilled: “He who neglects in
naturc the definitions of motion and of sensc, prepares to deceive himsolf and others,
since tho 'whole of nature' is about sensibles and mobiles.” (21)

Rome, Angelicum.

Fr. Anicetus Fernendez-Alonso, O.P.
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